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PREFACE. 

Akbough the present edition of the Youth*8 Assistant retains the 
Orii^inal title, it will be i'oand to differ very contiidcrablv from the 
original work. It is divided into three distinct parts which, combin- 
ed, form, it is l>eneved, as complete a system of intellectual and writ- 
ten arithmetic as can be found elsewhere within the same limits, or 
can be purchased for the same eipense. 

The first part is wholly devoted to intellectaal arithmetic on the ex* 
cellent plan of Colburn,and to such tables, definitions and other mat* 
ters, as may be profitably learned by children at an early age. This 
part is designed to be dane up separately for children and in connei- 
Ion with the othor parts for older scholars. The eiplanations and di- 
rections for using this part, will be found in the preliminary observa- 
tions, and interspersed with the subsequent articles. 

The second part is devoted to written arithmetic on the inductive 
blanof Lacroii. Here the principles are Rrst developed by the ana- 
lysis of familiar examples, and the method of applying these princi* 
pies to the solution of questions is tlieo expressed in general terms, 
denominated the Rulty which is still further illustrated by a great va- 
riety of practical questions. The rules and questions for practice are 
much liae those in the former edition, while the analysis is printed in 
small type, occupies but little space and may be omitted— 6^ such as 
wish to be taught dfigmatically and make use of rules which they do not 
understand. 

As the principles of multiplication are the same as those of addition, 
we have presented those rules in connexion and the same remark will 
apply to subtraction and division. A knowledge of decimals bi>ing 
necessary to a good understanding of our Federal currency and (his 
knowledge being easily acquired by such as have learned the notation 
of whole numbers, decimals and Federal money are introduced Im- 
mediately after the first sectioa on simple numbers. By acquainting 
the pupil thus early with decimals, he will be likely to understand 
them better and to availhimself of the facilities they afford in the so- 
lution of questions and the transaction of business. 

Reduction ascending and descending are arranged in parallel coloms 
and the answers to the questions of one column are found in the 
corresponding questibns of the other. Compound multiplication and 
dti;ih'onare arranged in the same way, and only one general rule for 
each is given, which was thought belter than to perplex the pupil with 
a mnliiplicity of cases. 

Interest and other calculations by the hundred are all treated decim- 
ally, that method being most simple and conformable to the notation 
of our currency. The nature and principles of proportion are fully de- 
veloped and the method of applying them to the solution of questiona 
clearly shown ; and also the method of solving the same questions by 
analysis. 

The written arithmetic of fractions being, to young pupils, some- 
T\ bait difficult to be understood, is deferred tilt they are made familiar 



PREFACE. 

vHh the mott impArtiint aritbrnHical operation! pArfornMcfwitb whol« 
namlH'n and decimals But we flntter ourselves that tfaete are treat- 
ed ill a manner which will he found tatisfactoty. The mature of rookf 
mnd powers has been more fully einlained in tne preteot edition, and 
•everal new diagrams introduced toi their eincidation. Thronsbout 
the first and seccnd i>art, i« has been our main object to familiarise 
the fiupU with the fundamental prinoaples of the tcienee, believing 
that when these are well understood, he will find no difficulty in sp* 
plying thrm to the particular cues which may occur. 

The third |)art is mostly practical, and composed of such rales anil 
other matters as we conceived wuuld be injerrestiog and nselul to th« 
student and the man of business. The Book Keeping is sufficiently 
extensive to qualify the pupil for country business, in the capacity of 
cither of farmert mechanic or merchant. 

JifOTE In hii pfftreu throitgh the teeond part thefuptl should be 
o^nstamtly rtft-rrtd to such artielts in the Jirst jftart, as involve the same 
nrineiples, and be required not only to give a mental solution of the ques*^ 
ti^ns in those articles,, but a written one upon his slate. 
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PART I. 
INTELLECTUAL ARITHMETIC, 



PRELI/aiNARY OBSERVATIONS. 

That frequent exercises in mental computations, haveasalataryinfla* 
•oce upon the mind, by inducing habits uf attention, by strengthening 
the memory, and by producing a prptnptness of recollection, it, at pres** 
ent, rery generally admitted. And, that exercises of this kiud should 
be more extensively mtroduced into our primary schools, is ackn«)wU 
edged, and even urged, by oar mostexperieuced and successful teach* 
ers. The suocess, which ha?, in most cases, attended the introduction 
of Ifitifrlleetnal Arithmetic into- schools, has been such, as .would doubt- 
less appear incredible to thcise unaccustomed to witness it ; but expe« 
rienea has shown that children may be made Hcquuinted with the first 
principfles of Arithmetic at as early an age as they can be taught the 
Alphabet and its most simple combinations. We have seen, says Dr. 
Qriscom,a class of girts, whose ages everagenot more than nine ypars^ 
by the force of memory, and a few plain rales, multiply seve^i or eight 
figures by aft equal number, enumerate and announce accurately tho 
firoduct and then extract the square root of this targe prodiict, and 
state the root and the remainder, without Tftrying a figure from the 
trutb. 

In the or^nary course of instruction, Aritlunetie has been studied 
ClBly by the boys ; and by them it has usually been defered to the very 
last portiooof their attendance at school. The consequence has been^ 
tiiat few have become familiar with its first principles^ before they 
have been obiiged to^ quit school and enter upon the busiuess of 
Mfe. Commencing the study of Arithmetic at this advanced period^ 
tba teholar is sensible that he has but little time to devote to it, imt, 
being deternuned to cipher through hii hooky he applies himself with 
diligeace, yet he hurries on from rale to rule with such rapidity, thafe 
he learns nothing as he ought. He may iodeeo reach the end and tbut 
fttioompli!^ his principal purpose ; but, of what he has gone overi 
scarcely a traee remains upon his mind. He has not even made him« 
self thoroughly acquainted with the elements of the science, nor has 
be made himself so familiar with the rules as to derive from them any 
£»aslderable advantage in the trausaction of busioeas. 
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« PRELIMINARY OBSERVATIONS. 

It ii iiiMrted with confidence, that children, after having learned t^ 
talk, aannottoo soon be made acquainted. with numbers, and eiercis* 
«d in mental compatationi. But great care ihouid be taken that these 
•leroites be adapted to the age and eanacity of the child— (hat the 
quettioni proposed, be such as the child can fully comprehend. And 
■1 yeang children are ineapable of the exercise ef abstraction, the in- 
atrueter will find it neeessary to begin by employing sensible objects. 
These should be placed before the child, and the first questions pro* 
posed should relate tc the objects themselves, and be solved by them, 
westions may* then be asked respecting thines which are not present ; 
lend the child may soon be led to conceive the objects before him to 
represent men, cents, or anv other things yon please. In performing 
theje exercites the child will at length discover that numbers are not 
inherent qualities of the objects themselves, but that they merely de- 
note a succession of similar quantities, and may be applied as well to 
one kind of quantity as another. After this discovery the child wilt 
find but tittle difficulty in forming a conception of abstract numben^ 
that is, of numbers, or successions, without applying them to an> spe- 
cific objects. ^ 

By repeating and varying these simple operations, children Will soob 
become familiar with the fundamental principles of Arithmetic an4 
their application to practical purposes. They will at the same time 
be acquiring habits of attention, and a promptness of cognpiitaiiony 
which will be of inestimable value to thera in after life. And this may 
be done in our primary schools, as an amusement and relaxation to 
the scholars, without interrupting, in the least, their other pupsnits. 
The proper place to commenoe these instructions is in our summer 
schools. These, it is true, are usually taught by females, many of 
whom have not had the advantages of much arithmetical instruction. 
But this defect in their qualifications, is not owing to a want of capa- 
city to learn, but to a fault of the times when the study of Arithmetic 
was regarded as pro| or only for boys. But those times are pass« 
log by and with them this defect wrll vanish. A moderate sharo 
of attention to the subject would enable every young lady, who en- 
gages in teaching, to give instruction in the Intellectual Arithmetic 
contained in this work, and it is believed that they would firidtbem- 
lelves amply repaid for this attention by the improvement of their 
4»wn minds. By beginning with children at the commencement 
of their going to school, every boy and girl of ordinary capacity may 
be made more thoroughly acquainted with the principles of Aritbroe- 
tic before they arrive at the age of ten years, than most of our scholars 
are on leaviag school, after naving plodded through all the rules of 
Arithmetic in the ordinary way. Some knowledge of Arithmetic is 
no less necessary to the female sex than to our own ; and experience 
has proved, that, if the course, here recommended, be pursued, tbev 
will not be found less capable of proficiency in this science. It is 
hoped that our instrnvters, both male and female, will take this subject 
Into consideration and unite their efforts in bringing about a reforma*^ 
lien so desirabla in the aouna of arithmetical instructioii. 



1, 2. INTELLECTUAL ARITHMETIC. 7 

SECTION I.* 

1 In commencing a course of instruction in Inteliectoal Arithmetic 
mith very young children, it should be the ten«her*8 first object to learn 
them to eo«nt. For this purpose beans, small bloclu of wood, marlu 
on a slate or paper, or some other sensible objects must be employed. 
It would perhaps be advisable to use no more than five counters at first| 
and in selecting these, care should be talcen that they resemble each 
other as neaily as possible, that the child may not be led to suppose 
that the names used in counting denote a difference among the ob- 
jects employed. Having called the little clav around him, the in* 
structer should begin by laying down one of the counters, which be 
has provided, and which we shall here suppose to be beans, and say- 
ing, there is 07)e, require the children to repeat after him, one. Then, 
potting down another, he should say, one and one are iuo. Another 
bean may then be laid down, and the children taught in like manner to 
count three; and so on to five. After the children have learned to 
eouiil^ve with facility, five'more beans may be taken and the chil* 
dren taught in the same way to count ten ; after which they may be 
taught, by the help of the beans, to answer the following questions : 



1. How many beans are one 



are 



ajre 



sixjl 



bean and oni^-bean more .^ 

2. How many beans are twe 
beans and one bean ? 

3. How many beans are 
beans and onte bean ? 

4 How many> l)ean8 
beans and ono bean ? 

6. Huw many l)eans are five 
beaosand one bean ? 

6. How many beans 
beans and one bean ? 

7. How many beans are 
beans and one bean ? 

8. How many beans are 
br.ons and one bean ? 

9. How many beans are 
beuns and one bean ? 

10. How many beans are 
benns and two beans? 

11. Hovv'iiiaiiy beans are three 
beans and (wo beans i . 

i'2. How many beans are four 
beans ami two Ixmns ? 

13. How many beans are five 
beans and two beans ? 

14. How many beans are six 



two 



beans and two beans ? 

How many beans are seven 

and two beans? 

How many beans are eight 

and two beans ? 

How many beans are two 

and three beans f 

How many beans are three 

and three beans .'' 

How many beans are four 

and three beans ? 
How many beans are five 

and three beans ? 
How many beans are six 

and three beans? 

How many beans, are seven 
beans and (hree beans? 

23. How many beans are two 
beans and four beans ? 

2A. How many beans are three 
beans and four beans ? 

25. How many beans arc four 
beans and four beans ? 

26. How many beans are five 
beans and four beans ? 

27. Haw many beans are sii^ 
beans and four beans ?• 



16. 
beans 
16. 
threelbeans 
17. 
four beans 
18. 
beans 
19. 
beans 
20. 
sevenlbeans 

I 21. 
eight boa ns 

nine 



* Tilts Seafionh designed far very young dvildren ; oHtr ones VKfu c^itlt* 
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88. Hf)w mariy benni are two 
beans and five beano ? 

29. How many beans art \hre<' 
Wans and five beans f 

do. flow many brans are four 
beans and five beans ? 

81. liow many beans are five 
beans and five bfians 9 

!I2. How many beans are two 
benns and sii beans ? 

33. How many beans are tbree 



38. How many fents are Hvp 
cents and I wo cents ? 

39. How many cents are three 
cents and two cents ? 

40. How many plonibs are three 
plumbs and three plambs? 

41. How many nuts are fotir 
nuts and three nuts ? 

42. How many feet has one 
horse .' ' - 

43. How many feet have two 



beans and six beans ? Jborses * 

34. How many beans are four! 44. How many bands have two 
bea'««i and six beans? boysf 

33. How many beans are two! 45. How many hands have focr 
beHtis and seven beans? iboys? 

.'i6. How many beans are three' 46. How many bands have, tiv 
beaiM and seven beat a ? ,boys ? 

37. How many beans are two! 47. How many tegs are there to 
beans and seven beans ? a chair ? 



3. 1. How many beans are two 
times one bcnn.' 

2 How liiany'beans are three 
tifnesoiie brarij' 

3 tl'fw many l>eans are four 
linios one be«n f 

4. H«»w many beans are five 
times one bean f 



times two beans? 

17. How matiy beans are three 
limes three beans .^ 

18 How many beans are four 
times two beans ? 

19 How many beans are five 
tiroes two beans .' ' 

20. If I aivetwo boys two plumbs 



one bean ? 

6. How many beans are seven 
times one bean ? 

7. How ma by beans are eight 
times one bean .' 

8 How many beans are nine 
times one bean ? 

9. How many beans are ten 
timaa one beaui- 



5 Howmany beans are six times a piece, how many plumbs will 



10. How many beans are one boys? 



both have ? 

21 r At one cent a piece how 
much do four apples costf 

22. At two cents a piece how 
snurh do three pears cost ? 

23. What animal hps as many 
again feet as yo*i have.\and how 
niany feet has it ? ff 

24. Huw many eyes^ave two 



time one bean ? 

11. How many beans are one 
time two beans ? 

12. ^ How many beans are two 
times t«to beans ? 
* 13. How many beans are two 
times tbree beans ? 

14. How manyl>eans ar^ two 
tiroes four beans ? 

15. How many beans are two 
tjmes five beans ? 

IQ. Hqw w^oy beana are thrae 



25. How many ears have three 
boys ? 

26. How many eyes and ears 
have two boys ? 

27. How many gloves do two 
pair of hands require ? 

28. How many ear rings must i 
^et for three pair of ears t 

29. I gave a boy thre^ cents and 
he gave me twice as many apples, 
Uow DMlny did he give me ? 

dfX VVhc^t do three orange? ctsst 



\ 



4. 



FAMlLUtt aUESf loss. 



%i two cents a piece ? — at three ? 

31. What do five apples cost at 
tlvo cents a piece ^ 

32. How many feet have four 
lAeu !* 

33. How many shoes are there 
}d three pair.^ 

34 How many legs have two 
chairs .' 

36. How many wings have five 
geese ? 

36. How many wheels have t\t 
vtrbeetbarrows f 

37. How many wheels have four 
thaises ? 

38 How many wheels have five I give 



chaises ? have two waggODi f 

39. JHow many feet havelhrte 
andirons ? 

40. How mauy fingers are there 
on two hands f 

41. If one cent bay thtee cher- 
riee, how many will three 6enU 
buy ? 

42. What cost two lemons at five 
cents a^ piece ? 

43. If you read twice each half 
day) how many times do you read 
in two slays ? 

44. If I give five boys two ap 
pies a piece, how many apples oe 
I eive to them all ? 



4* )• Ifl lay down two bean< 
6nd then take up one of tbem> het^ 
inanybeans will there be left ? 

2. Tnke two beans from thre- 
beans how mauy beans remain ? 

3. Take three beans from toar 
beans, how many beans femaih ? 

4. Take four beans from ^ye 
beans, bow many beans remain ? 

6. Take five beans from six beans, 
bow many beans remain .' 

6. Take Pit beans from seven 
beans, how many beans remain ? 

7. Take seVen beans from eight 
beans, how many beans remaia ? 

. 8. Take eight beana from nine 
beans, how many beans remain ? 

9. Take nine beans from ten 
beans, how many beans remain ? 

TO. Take two beans from two 
beans, how many beans remain ? 

11. Take t%^o beans from three 
beans, how many beans remain f 



18. Take two beans from tea 
leansi how many beans remain ? 

19. Take three beans from three 
Vieans, how many beans Remain ? 

20. Take three beans from four 
beans, bow many beans remain f 

21 Take tbsee beans from hvt 
beans, how many beans remain .' 

22. Take three beans from siJt 
beans, bow many beans remain ? 

23. Take three beans from sevea 
beans, bow many bians remain I 

S24. Take three beans from eight 
beans, how many beans remain ? 

26. Take three beans from nine 
beans, boW many beans remain .' 

26. Take three beans from tea 
beans, how many beans remain f 

27. Take four beans from fou^ 
beans, how many beans remain ? 

28. 'take four beans from five 
beans, bow many remain? 

29. Take four beans from six 



12. Take two beans from four beany, how meny remain? 



beans, how many beans remain ? 



13. Take two beans from fivetbeani, hew many remain ? 



beans, how many beans remain ? 

14. Take two beans from six 
Ibeans, how many bechis remain ? 

15. Take two beans from seven 
beans, how many beans remain .' 

16 Take two beans from eight 
beans, how many beans remain r 

17. Take two beans from nine 
%eeii9^ how many beans reniam ? 



30. Take four beans from seven' 



31. Take four beans from eigbf 
beads, bow many remain ? 

32. Take four beans from nine^ 
beans, how many renlain ? 

33. Take four beans from ten' 
beans, how many remain ? 

34. Take five beans from five' 
beanS) how many remain ? 

86 Take ilve beeoe frea^ 
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beans, bow bmbt ramaln ? 

36. TalM five beeot from leven 
beans, how manv remain ? 
. 37. Take Ave beans firon eigbi 
beans, bow many remain f 



38. Take five beans from Dine iiitans, bow many remain ? 



beans, how many reditfln .' 



39. Take five beans from ten lose one of (heoi, how many will 



beans, bow many remain ? 

40. Take SIX beans from sis beans, 
bow naauy remain ? 



41. Take sit beans from seven you have left ? 



beans, bow many remain ? 

42. Take sis beans from ei^t 
i^ans, bow many remain ? 

43. Take sii beans from nine 
beans, bow many remain ? 
., 44. Take six beans from ten 
beans, how many remain ? 

45. Take seveii beans from severi 
beans, bow many remain ? 



4lf. Take eiigfat beans from nine 
beans, hovir many remain .' 

60. Take eight beans from teo 
beans, hew many remain ? 

61, Tiike nine beans from tea 



62. if yon have three pins and 



you have left .' 

63. If you have four apples and 
eat two of them, bow many will 



64. If you have sis cherries and 
give away three of them, how ma- 
ny will you have left f 

66. If there be seven eandks 
burning and you blew out tbree^ 
kow many will be left burning ? 

66 If ten birds are sitting on •; 
tree aad you throw a stone and 
seare away four of them, how m&- 



4^. Take s%ven beans from elghtjny will be left en the tree ? 

67. if yoQ have nine cents alid 
pay away four of them for an or- 



beans, bow many remain ? 

Y 47. -Irakis §ev€n bean^ from nine 

Deaus, bow many remain ? 

48. Take seven beans from ten 
leans, bow many ritmaln ? 



ange, 
left? 



bow maoy will you hattf 



^ H. 1. In two beans how many 
times one bean? 

. &. In thme beans bow many 
limes one beati ? 

3. lafbBrbeao0bowiiiaity.liaies 
•ne lM>an ? 

4. I n^ five bemw bow many times 
one bean ? 

6. In »ii beaas bow many tioses 
Qfui bean ? 

, 6. In seven beans how ttiany 
times one bean ? 

7 .In eight beans how many 
tiui*'^ ooe bean ? 

S In nine beailti how QHiny limes 
orio bean ? 

9. In two be&ns how many time« 
t^o bwius ? 

^ 10 In four beans bow many 
tioii^s two b^'is? 

i1 In si % beans bow many time& 

- 12 In tijht beaos bow imny. 



13. laten beans how many times 
two beans ? 

14. In three beans hovIr maiiy 
times three beans ? 

16. In six beans bow many times 
three beans? 

16. Irt nine beanS how many 
times three beans ? 

17. la four beans how many 
times four beans? 

18. In eight beans h6w l6any 
limes four beans? 

19. In five brans bow many 
times five beans ? 

20. In ten beanH bow many 
times five beans? 

21 If e boy gives three eent for 
three apples, how much is that A 
pipp.p ? 

22 If thme peais cost six cents^ 
i)ow much is tiiat a piece ? 

23. Two oranges co^t six cents^ 
how many ceiits is that apiere ? 

24. H i dVvide 4HiiA 4»lits b6- 



&, 7. 
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1^ 



tween lure boys how many^ cams 
do (bey have • pieee ? 

26: If I givt seven cents to four 
boys and three girls how many 
will each of them have ? 

26. If t divide thriae apples equal- 
ly between two boys nOw many 
Will each have ? 

27. How many thimbles at five 
cents a piece can yoa buy for ten 
cents ? 

96. How many toy books at two 



cents apiec# can yotrboy for eight, 
cents i 

29 r wish to divide ten cents 
equally between fivo little girls, 
bow many cents mast 1 give to 
each ? 

30. If yon distrlbote ten apples 
among sii girls and four boys, now 
many will they have a piece i 
. 81. It yoo have eight apples and' 
^ve awav one half of thcoii bow 
many will you have left ? 



BECTION II. 

0. Before pi^ceeding to the questians in this Section, those chH- 
dj^n, who have not previously learned, should be esereised in count- 
ing, in the manner recommended in Article I. till they can readilv 
count to one hundred. This task may soon be accomplished by sucir 
ais have gone through the preceediog section and made themselves fa* 
miliar with the method of forming numbers by the successive addition 
of units. The teacher wilt, however, be able to facilitate the progress 
of those, who have already learned the names of the numbers from, 
eiie to itn, inclusive, by showing them how the names of the succeding 
numbers up to one nundied, are nearly all formed by inflections ana 
successive repetitions of the nami^s of these ten first. Thus thirtun ia- 
ihret and <<tf, fourUen, four and /en, &c. up to nituteen, which is ntn< 
and ten. JNow the addition of one more unit completes the sum of 
itn and fen, or /ticro Ura^ or iwMitf ; after which the names are formedl 
by re|>eating the number of tens, as two Uiu and wu^ or ivtniyenCp 
tio tens luid two, or iweniy-ito^, he. The names of the succeeding^^ 
tent up to nine tens, or ninety , are all formed in like manner, as tkret 
tent or th^y, fovr ienSy or /orfiy, be. After having learned to count 
one hundred the little pupils will have acquired such a knowledge oC 
the (aw by v^bich numeration proceeds, that they will find no difficulty 
in extendidg the process t<7 higher otimbeFS; whenever occasion shalE 
reqtdre. 

ADDITION. 

7b t. How many bands hav«{your fingers bow many have yov 
ypu ? none hand? 

2. How iftany feet have you ? 6. How many fingers have yon 

3. If you count your hands anf nn both handsr 

feet together how many will it 9. If you cuunt your thumbs hotir 
make? naany cfoesit make? 

4. If yod have two cents rn one 10. I have three beans in one 
band and cOe in the other, bow hand« two in the oiber, how tOMOf 
many haVe j^oti in both ? beans have I in both ? 

6. How many tfaijinbs hate you? 11. Two and thsee are how ma* 
6 How many fingers have you f>y ? 
lui one hand ? 12 Cfporge has three^ apples in 

t. ifj^uconntyiKBrjUiumb wilh,9oepocJ^t«nd 4h»e mwr^ia^n* 
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S. 



Other, bow maoy ba» he in both ? 
13. Three and three are bow 
narv ? 



many had he then ? 

27. A man bad five cows and 
boasht four more, how many had 



14. Henry has foar cents and bn tbifn ? 
Georice two, how many cents have 28 If a barrel of flour costs sii 



butb .' 

16. Two and four a re bow many .' 
16. David gave three cents for a 



fenion.and four foran orange, bow barn and seren at another, how 



nany did he giva for.hotb ? 

17. Four end three are bow 
Ukany ? 

18 John had ^ve plumbs and 
Dirk fara him three more, how 
many had ka then f 

19. Three and four are how ma 
ny? 

20. Five and three are bow ma 

21. How maay fingers are seven 
finders and three fin^ars ? 

2-2. Harriet is three years old, 
bow old will she be if she lives six 
years from this time? 

23. A boy had six cents and bit 
sister bad four cents, how many 
cents had both ? 

24. Horace had five cherries and 
Ja!Uf*8 gave him four more, ho\« 
many had he then ? 

25. Five and five are how ma 

36 John had seven plumbs andltirehow manyf 
6eorge gave bi:4 foar more, hnw 



iJollars and a barrel of soop five 
lioUam, what do both cost ? 
29. A man has six cows at one 



many has be at both ? 

30. Seven and six are boiV ma^ 
»y f 

31. James gave two cents for as 
apple, four for a lemon and$ix for 
an orange, what did be' give for 
the three ? 

82 A man bought two sheep fof 
seven dollars and a calf for six dol- 
lars, what did they all cost ? 

33 A boy has lived seven yrarr 
in Montpefier and eight years itf 
Burlington, how ord is he f 

34. Mine cats and seven dogy 
Are how many animals ? 

36 Twelve boys and six girls' 
ar* how many ehildrr n ? 

36 Five and three and eight are' 
how many ? 

87. A boy bad ten cherries and 
nnother boy gave him seven morr 
how many had be then i 

38. Eight and five a&d seteaT 



JMUL TIPLICA TION. 



8. 1. What cost two apples at 
one rent a piece ? 

2. What cost two pears at two 
cents a piece \ 



3. If one orange cost six cents what three pieces cos^? — four?— « 

five ?- -six ? 
9: If two pounds of rice cost 



what will two oranges cost ? 
4. If one lemon cost three cerile 



what ivill three cost? what wil) eight cents what will four pounds 



four cost ? what will five cost ? 

6. If a book cost eight cents! 
what V ill two such books cost ? 

6 At five cents a quart what 
will tvi'o qumts of berries cost? 
whf»1 will thrf'e quarts cost ? — four 
quarts ?— five qnnrls ? 



tlirer nutmegs cost ? what wiUfbuf 
cost ?— five ? 

8. 11 a piece of tape cost four 
cents \Khat will two pieces cost? 



cost ? what will six pounds cost ? 

10 Three feet make a ynrd ; 
how mpny feet are there in three 
yards ? how many in four yards ?- « 
in five? — in six ? 

11. Ten cents make a dime, how 
manv cents in two dimes? bnwr 



1* Alnt-eeiits a pieee VRhalwillkn&ny in three .'—in four ?«-^a fivv^ 



f. 
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In $\x ?-«-iD aeven ?— -in eight ?-*!n 
nine ?•— in ten ? 

12. If I bti/ fonr applet for two 
cents how many cnn I buy for sir 
cents ? bow many for seven cents ? 

18. What are three bapreN of 
floar worth at six dollars a barrel ? 
Hi* hat are four barrif ts wortb ? 

14. What cost five yards of rib 
bon at five cents a yard ?-^at four 



at fire dollars a vard ?— at six ? 

19. What will three* pounds of 
raisins cost at aioe cents per 
pound ? 

20. How many are twice three f 
— twice foar .'—twice five ? — fwiite 
4ix ?<— twiee seven ? — twice eight f 
— twice nine ?-^twice ten ? 

21. How many are foar times 
four? four times five ? four timee 



16. How many are two times 
three ?-~three times three? — four 
time: three ? — five times three ? — 
tfix times three?— eight tUnes three 
— nine times three ?^-ten times 
three ? 

16. M four cents a yard what 
Vill four yards of ribbon cost ? 

17. If a man travel three miles 
an hour how far will be travel it: 
six boors? 

18. What will eight yards oi 
cloth cost at four dollars a yard ?-« 



cents ? — at three cents ? — at two ? ^ix ? four times eight ? four limes 



line ? foar times Wii ? 

22. Whet will seven yards of 
shirting cost at two shillings a yard f 
<it three shillings ? at four ? 

23. There are twelve pence in a 
shilling; hew many in two shil- 
linmthow many in three?— ia 

24. What will ten pounds of su- 
;ar cost at four cents a pound ? at 
'ive r.ents ? at six? at seven? at 
tight ? at nine ? at tea ? 



SUBTRACTION, 



p. 1. David bad three plumbs 



and gave two of them to George, mains ? 



how many had be left ? 



2. A boy had four cents end lost 'ii^r for one dollar i*nd sqld It for 



one of theor, how many had hr 
left ? 

3 If a boy buy a whistle for four 
cents and sell it for six, bow much 
does he gain ? 

4. Dick had five cherries and 
gave two of them to James, iiow 
many had he left ? 

& Two from five, what remains ? 

6. A lad had six pencils and lost 
two of them ■ how many had he 
left? 



7. A 



fiv 




10. Take foitf (irom ten what re» 



1 1. A nvan bofight a barrel of ci- 



^Bin 



boy had au orange wortb 
which hp exchanged for 
Tar worth two cents ; how much 
boot should he hBve ? 

8. A little girl having eight cent 
lost three of them, how many ha' 
sh^'teff? 

ft. James had ten apples an* 
gave fmir of there to Horace ; hov\ 
many had he left ? 



')n«^ dollarand a half; what did he 
> 

• 

12. Ifyoa have eleven centv and 
pay eight of them for a book, how 
many will you have Itsh ? 

\3. A oian shot at thirteen pi« 
geons and killed alt but five; how 
many did he kill ? 

14. Fifteen men are overset in a 
boat and only four of them are 

aved ; how many are drowned ?.. 

15. ff you hfiye twrnty cenU 
and spend fen of them, bow many 
wilV you have left I 

16. If you lose fourteen pins and' 
(indsixof them; how many are 

till lost ? 

. 17. Take six from fourteen, what 
i^fuains ? 
18 A boy had sixteen cents witb 
hich be baiifrht eight cents wortli- 
i^f giogerbread and three ceo^tsw 
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worth of cberriet; how many eentftiow many ceoU most 3*00 bav9 



had be left ? 

19. Take ei|,ht and tbrea froir 
fthteen, what remaini ? 



rmek ? 

2A. A person rode twenty miles 
n three boon ; the first hoar be 



20 George has nine meriti, and rode seven miles, the second sis, 
John five and Charles two ; hou iiow noaoy miles did be ride the 



many mpre has Gaorga than boll 
the others ? 

21. Sarah had nineteen plumbs 
and i^ave five of them to Lucy and 
four to Mary ; bow many had sbr 
Jefi ? 

22. Five and foarfrom nineteen, 
what remains ? 

28y Eighteen penoos are in a 
room, but only seven are sitting, 
bow many are standing ? 



third hour ? 

27. A man owed another twenty 
five dollars of which be paid at one 
time nine dollars, and at another 
seven dollars, bow much remaint 
due ? 

28 Take nine and sis from 
twenty and what remains? 

29. A boy is thirteen years old 
and his sister is eighteen what is 
^^ |thc difference of their ages ? 
24. A boy bad twenty cci^^B|d| 80. Tw euty four pounds of so- 
lost sis of them, how many nVfee gar are put Into three bosos, one 
!eft ? boi contains seven pounds anolb- 

26. If you buy a slate for twelve'er nine, what does the other con* 
eanlsand a sponge forsti andgive.tain I 
a twenty cent piece, or pistareene/ 



*- 



DIVISION. 



10* 1- If two pears coat four 
cents, how much is that a piece ? 

2. Tivo oranges cost sii cents ; 
bow much is that a piece ? 

5. Three lemons cost nine cents, 
bow much is that a piece ? 

4 If ten apples are divided e 
quuUy t)et\veen two boys, how 
many will each have ? 

6. How many iliimbles at five 
cents a piece can you buy for ten 
cenlft? . 

Divide twelve apples between 
two boys, bow many will each 
have ? — between three hoys ? — be- 
tween four boys? jgive you half of them, bow many 

?. IfxiartceR oaiiU wej^e dIvid£d^b£U I giv« you 2 



11. Twenty cents are put into 
four equal piles, how many cents 
are there in each pile f 

12. If five oranges cost twenty 
five cents ; how mocb is that a 
piece; 

13. In twenty bow many time« 
fuur ? 

14. In twenty bow many tlmea 
five ? 

15. In twenty-five bow ^many 
limes five ? 

16. In twenty bow many tiinea 
ten ? 

17. If I have eight apples and 



between two poor boys, bow many 
did each have ? 

8. If I buy four books for sixteen 
cents, how much do I give for one 
book ? 

9. I sold nine quills for eighteen 
oents, how much is thai a piece ? 

10. If twenty men ride in two 
sioachesbow qianv \\\\\ bain each 
^tph ? 




V 
^ 



18. In thirty how manv limes 
ten ? — how nlany timesj 
how many three ? 

19. In eighteen how many limes 
nine ? — how many times six .>— 
three ? — two ? 

21. If a boy owes an aoothep 
twpnty-one cenia and pays hioi 
three cents every «lny/ how many 
Jays will II take to pay th« deHI 
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22. Tn (welve how *nany timeslvidedamong^pine girlf) how man^ 



one ? hew inauy times two ? how 
many times three ?— four ? — sis ? 

S3. I bought five oranges for fif 
teen cents, bow much was that a 
piece ? 

24. At twelve cents a dozen 
what will half a dozen apples cost f 

26. If twenty-eight cents be di- 
vided between four boys, how ma- 
ny will each have ? 

26. If a quire of paper cost twen 
ty-four cents, how much is that '. 
sheet ? 

27 If twelve sheets of pape< 
cost twenty-four cents, bow mud 
h thM a sheet ? 

28. If thirty-six cherries be dl 



will each have ? 

19. In thirty-two bow many 
times eight ? 

30 In thirty bow many timat 
five ? how many timas six ? tenf 
fifteen ? 

81. In a garden are forty-nine 
hilla of corn planted in seven equal 
riiws, bow many hills are there in 
a row ? 

32. Divide thirty-nine cbesnnts 
lietween three boys^ how many 
fill each hav^? 

33 Divide ninety-one CHnts he- 
uv^^^ven chiUreui bow many 
i\'.^^^Kbave 




FRACTlimS. 

^The following questions s uuid ot: iViaAiraied' by dividing an appla 
before. the pupils according to the.couditions of each question. ^ 



be divided into 
what are those 
Thirds. 

be divided into 
what are those 




XX« 1. If an apple be divider 
^ into two eoual parts what are tbost* 
parts called ? A. Halves. 

2. If an apple 
three equal parts 
parts called ? A. 

3 11 an apple 
four eqnal parts 

parts called ? A. Fourths, or quar 
ters. 

4. How many halves in a whole 
apple ? 

5. " 
appl 

V6. ^ow many fourths in a whole 
apple ? 

7. Which is roost one half of an 
apple, or one third of an apple ?— 
one third or one fourth ? 

%. In two whole apples how ma 



apples will give 1 wo boys just one 
«pple a piece, and (hat one apple 
will give them half of an ap|>le a 
;'iece, so that three apples will give 
two bovsoue apple anda half each. 
12. Divide five apples between 
four boys, how many will each 
have ? 
13 Divide ten cents between tlnree 
boys, how many will each have. 

14. Divide one apple and a halt* 
qf an other between six boys, bov7 

How many thirds in a wboIe|much will each receive ? 

15. How many quarters in three 
apples ? 

19 How many thirds in three 
apples ? 

17. To bow many 
eight quarters equal f 

18. To how many 
twelve halves equal ? 

19. How many apples wilt ten 



t>y hajlves ? how many thirds ? bow 



fourths? 



9 Eight quarters of a dollar are thirds make ? 



how many whole dollars ? 



1 0, Seven halves of a dollar are quarters make i 



how many whole dollars? 



apples are 
apples are 



'20. How many apples will fifteen 



21. Divide eleven apples be< 



11. If three apples he divided tw^»erl four boys^ how many will 

between two boys how many will -'- *- " 

.^aah hHve? 

^he pupi^ will obwrte that twoHiali and ont quartet I 



ach receive 
12. How many quarters are one 



1< 
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Xfta 1- If • p^wT it woKb two doliarf, aod it be cut loto t\ro e- 
•entf, whet it one half of it worth ? qua! parts, what are each of these 
A. Oee eent , beeaoitt if two cents parts worth ? 
be divided Into two eqaal parts^ 8. If a yard ot cloth is wortk 
•neofthe parts is our cent. four dollars, what is half a vard 

2. If a lemon is worth three worth ?-~one qnarter of a yard ?-—> 
cents, what is one third of it worth /three auart^rs r 



two thirds of It f 



8. If three shillings will boy a one dollar, what is half a pound 



bush<>l of rye, what pertolabnih 



•1 will one shilling boy ?— -will tw o one third i 'fa pound f — two thirds f 



sbillin|s buy ? 

4. If yua can bay a barrel of ci 
ddr for two dollars how much can 



9, it one pound of tea is wortb 



worth ? a quarter of a pound ? — 

aI*I^ ■« 4 aS*>S 



10. If one quarter of an orange 

is worth one ceilt, what is a whole 

range wortb ? — what is an orange 



yoii buy for three dollars ? for ooeland a half worth f 



dollar ? for half a dollar ? 

5. Wi^t is meant by 
oa thiiifl:?* 

6. What is meant by 
of a thing? what ^y two 
what by one f«»utb^ by 
fourths? by three fonrtlis ? 

7. if a yard of cloth cost 




two 



11. Two apples are what part of 
lihreto apples? A. Two times one 
third, or two thirds of three apples. 

12. Two apples are what part of 
our apples ? 

13. Three applet are what pftft 
>f four applea. ^ 



SECTION HI. 

13 The pupils baviaa by this time learned to form aod decom^ 
po!»e numbers with considerable facility, may now be taught the meth- 
od of et pressing: numbers by characters For ibis purpose they should 
be furnished with slatesi updo which they should be required to form 
the characters at the same time tbey are learning tiiem By this ei. 
ercise tht y will learn the characters, and the method of eipressing 
oumbers by them, much faster than by any otherxmeans, and will at 
the same time be learning to write. The method of writing the num- 
bers from one to one hundred is as follows : m 



One is written 


1 


Two . . 


% 


Three 


8 


Four 


4 


Five - * - 


5 


9is • - • 


6 


Seven • * 


7 


Eight * 


8 


Nine . - - 


& 


T<Wi 


10 


Eleven 


11 


Twelve • • 


12 


Thirteen • 


la 



Fourteen 
Fifteeia 
SbLteen # 
Sevesteea 
Eighteen, 
Nineteen 
twenty • 

Twenty one 
Twenty two 
Twenty three 
Twenty four 
Twenty five 
Twenty sii 



14 


Twenty seven 


16 


Twenty eight 


10 


Twenty nine 


17 


Thirly 


18 


Thirty one 


19 


Thirty two, &c. 


20 


FoHy * - 


21 


Fifty . - 


22 


Sixty - - 


28 


Seventy - 


24 


Eighty - . 


25 


Ninety • 
One Hundred 


26 



- 2T 

- 28 , 
.29 

- 31 
32 

60 
70 
80 
90 

100 



* Que#fum« nfthiw kind should be frequently repeated^ thai IhepupU mtiy 
hnrp. o eitar i^km^fiht mmldnigi^thi di^/iu^ erpre$none used. 
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As tbe popils advance, these oiercisea shoald be estended beyond 
tbe nuiDl>er8 eontained in the foregoing table, and repeated till tbey 
become familiar with tbe laws of notation. 



X4b When numbers are applied to any particnlar things, aa oen, 
dollars, &c. they are called eoniTe^e nuvtftert; but when numbers are 
used without refering them to any particular things, they are called 
Mbtlraet numberi. Hitherto th« numbers employed have mostly been 
concrete. The following tables are made up of abstract numbers and 
opon these the pupils should be exercised repeatedly until they are 
made perfectly familiar with them and h^ve the various results all 
treasured up in their memories. In exercising the pupils, the teacher 
should put the table into an interrogative form ; thus, and 1 are hovir 
many ? A. one, &o. After tbe pupils can answer all the qoestions ia 
the order in which they arise they' should be proposed proinl.^cunnsly 
from all parts of the table until they can all be answered witboat het- 
itatioD. 



«? 



ADPITION TABLE. 



and • 1 aff . 


1 


1 and 1 are 


2 


2 and 1 are . 


3 


and 2 are 


2 


1 and 2 are 


3 


2 and 2 are 


4 


Otfnd dare 


3 


i and 3 are 


4 


2 and 3 are 


5 


and 4 are 


4 


land 4 are 


6 


2 and 4 are 


6 


Oand 5 are 


6 


1 and 6 are 


6 


2 and 5 are 


7 


and 6 are 


6 


1 and 6 are 


7 


2 and 6 are 


8 


Oand 7 are 


7 


i and 7 are 


8 


2 and 7 are 


9 


and 8 are 


e 


1 and 8 are 


9 


2 and 8 are 


. 10 


Oand 9 are 


9 


1 and 9 are 


10 2 and 9 are 


U 


and 10 iire 


10 


1 and 10 are 


11 a nnd lOnrn 


la 


3 and 1 are 


4 


4 and 1 nre 


djo uriU i tire 


(T 


3 and 2 are 


5 


4 and 2 are 


6 


5 and 2 are 


T 


8 and 3 are 


6 


4 and 3 are 


7 


5 and 3 are 


8 


3 and 4 are 


7 


4 and 4 are 


6 


6 and 4 are 


9 


3 and 5 .are 


8 


4 and 5 are 


9 


5 and 5 are 


10. 


3 and 6 are 


9 


4 and 6 are 


10 


5 and 6 are 


11 


3 and 7 are 


10 


4 and 7 are 


11 


6 and 7 are 


12 


.3 and 8 are 


11 


4 and 8 are 


12 


5 and 8 are 


13 


3 and 9 are 


12 


4 apd 9 are 


13 


Sand 9 are 


14 


3 and 10 are 


13 


4 and 10 are 


14 5 and \6 bta 


15 


6 and. 1 are 


7 


7 and 1 are 


8 8 nnd 1 are "" 


9 


6 and 2 are 


8 


7 and 2 are 


9 


8 and 2 are 


10 


Oand 3. are 


9 


7 and 3 are 


10 


8 and 3 are 


11 


6 and 4 are 


10 


7 and 4 are 


11 


8 and 4 are 


12 


6 and 6 are 


11 


7 and ' 6 are 


12 


8 and 6 are 


13 


6 and 6 are 


12 


7 and 6 are 


Vi 8 and 6 are 


14 


6 and 7 are 


13 


7 and 7 are 


14 8 and 7 are 


16 


<Sand 8 are 


14' 


7 and 8 are 


16|8and 8 are 


la 


< and 9 are 


15 


7 and 9 are 


16' 8 and 9 are 


17 


aad 10 are 


16 


7 and 10 ar» 


i7i 


8 and 10 are 


t^ 
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ID. 



9 and 1 «rt 


10 


9 and S art 


11 


9 and Sara 


12 


9 and 4 are 


13 


9 and 6 ara 


14 


9 aad 6 are 


IS 


9 and 7 are 


16 



9 and 8 are 


17 10 and 6 are 


16 


9 and 9 ara 


18 10 and 6 are 


16 


9 and 10 are 


19; 10 and 7 are 


17 


10 and 1 are 


f 1 lu and ^ are 


18 


10 and 2 ara 


12 10 and 9 are 


19 


10 and 8 are 


13 10 and 10 are 


20 


19 and 4 are 


14 





IS. The following table must also be put iate the interrogatlre 
form by the teacher, when eiercising tb« learner ; thus one taken froni 
one, 01 one from one, what remains ? A. Nothing. One from two, what 
remains ? A. One. Or that ; one lessened one, or one less one are how 
many ? A. Nothing. Two less one are bow many ? A. One. If the 
latter method be used, tha pupil should be made to undentand clearly 
that tWQ leu one means t^e same thing as ene taktnfrom ormd of two 



SUBTRACTION TABLE. 



Ifrom 
1 from 
1 from 
1 from 
1 from 
1 from 
1 from 
1 from 
I from 
1 from 



4 trom 4 
4 from d 
4 from 6 
4 from 7 
4 from 8 
4 from 9 
4 from 10 
4 from 11 
4frodi 12 
4 from 13 



1 remains 

2 remains 

3 remains 

4 remains 
6 remains 

6 remains 

7 remains 

8 remains 

9 renams 

10 remains 



2 from 2 

1 2 from 3 

2 2 from 4 
8 2 from 5 
4 2 from 6 
6 2 from 7 

6 i 2 from 8 

7 2 from 9 



8 
9 



2 from 10 
2 from 11 



remams 
rtemainji 
remains 
remai^is 
remains 
remains 
remains 
remains 
remains 
remains 




1 

2 
8 

4 

7 

8 
9 



3 from 
8 from 
3 trom 
3 from 
3 from 
3 from 
3 from 
3 from 10 
3 from 11 
3 from 12 



3 

4 
6 

7 
8 
9 



remains 1 

remains 2 

remains 3 

remains 4 

remainsi 5 

remains 5 

remains < 7 

r^jnains 8 

rffmnins 9 



ramams 
remaina 
remains 
remains 
remains 
remains 
remains 
remains 
remains 
remnins 



0|5 trom 
1)5 from 
2. 6 from 
3 6 from 
4! 5 from 



5 

6 
7 
B 
9 



9 from 7 
7 from 8 
Srfrom 9 
Jf from 10 
!7ft*om 11 
7 from 12 
9 from 13 
9 from 14 
7 from 16 
7fro(n 16 



remams 

remains 

remaiiia 

remains 

remakifl 

remaina 

remains 

vemains 

remains 

remains 



6 6 from 10 
6 6 from 1 1 
Tfi from 12 
8 5 from 13 
915 from 14 
OiS from 8 
118 from 9 
S' 8 from 10 



3 

4 
6 
6 

7 



8 from 1 1 
8 from 12 
8 from 13 
8 from 14 
8 from 15 
8 8 from 16 
9|8 from IT 



ramams 
remaine 
remains 
remains 
remains 
remains 
remains 
remains 
remaias 
^femains 

remain 
remains 
remains 
remains 
remains 
remains 
remains 
ntfnaips 
renfaios 
remains 




1 



4 from 6 
6 from 7 
2j6from 8 
816 from 9 
4 6 from 10 
5{6from 11 
6!6 from 12 
7:6 from 13 
816 from 14 
9! 6 from 15 



re'iiains 

remains 1 

remains 2 

remains 8 

remains, 4 

remains 5 

remains 6 

remains 7 

remains 8 

remains 9 



OfOfrom 9 
ll9from 19 
2;9from 11 
8|9 from 12 
4*9 from 18 
619 from 14 
6 9 from 15 
7,9 from 16* 
S'ofrom 17 
9 9 from 18 



reamiDS 

reniains 1 

remains 9 

remains 8 

.rem air. s 4 

remains 6 

recnains -0 

remains 9 

remains $ 

remains 9 



10 from 10 
to from 1 1 
HO from 12 
10 from 13 



remains 
remaias 
Te mains 
remains 



01 10 from 14 
l| 10 from 15 
2| 10 from 16 

a 



remains 
remains 

fflnjffljifn 



4- 10 from 17 
6,1 > from 18 
lu from 19 



reiuaius y 
reinmins M 

leiaain^ 9 



Id. 
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IS, Tbe following table Is to b« used in the manner of the piC- 
ceeding. Ex. Tuw (tmctone art Aeie iiun^ T A, Two. Two time* two 
are how many i A. Four, lie. 

MULTIPLICATION TAtiLE. 



% timei 





are 





5 


times 





are 





8 times 


are 


d 


2 times 


1 


are 


2 


5 


times 


1 


are 


5 


8 times 


1 are 


8 


S times 


2 


are 


4 


5 


times 


2 


are 


10 


8 times 


2 are 


15 


2 times. 


3 


are 


6 


5 


times 


3 


are 


16 


8 times 


3 are 


24 


2 times 


4 


are 


8 


5 


times 


4 


are 


20 


8 times 


4 are 


32 


2 times 


5 


are 


10 


5 


times 


5 


are 


26 


8 times 


5 are 


40 


2 times 


6 


are 


12 


5 


times 


6 


are 


30 


8 times 


6 are 


48 


2 times 


7, 


are 


14 


5 


times 


7 


are 


,36 


8 timet 


7 are 


58 


2 times 


8 


are 


16 


5 


times 


8 


are 


40 


8 times 


8 are 


64 


2 times 


9 


are 


18 


5 


tioies 


9 


are 


45 


8 times 


9 are 


72 


2 tiuies 


10 


are 


20 


5 


times 


10 


are 


60 


8 tiroes 


10 are 


88 


2 times 


11 


are 


22 


5 


times 


11 


are 


56 


8 timeB 


11 are 


88 


2 times 


12 


are 


24 


5 


times 


12 


are 


60 


« times 


12 ar.'^ 


96 


3 times 





are 





6 


times 





are 





9 limea 


ar^ 


"^ 


3 times 


I 


are 


3 


6 


times 


1 


are 


6 


9 times 


1 ary 


9 


3 times 


2 


are 


6 


6 


times 


2 


are 


12 


9 times 


2 are 


18 


3 times 


3 


are 


9 


6 


times 


3 


are 


18 


9 times 


3 arci 


27 


3 times 


4 


are 


12, 


6 


times 


4 


are 


24 


9 times 


4 are 


f?6 


3 times 


5 


are 


16 


6 


times 


5 


are 


30 


9 times 

1 


5 are 


45 


3 times 


6 


are 


18 


6 


times 


6 


are 


36 


9 times 


6 are 


54 


3 times 


7 


are 


21 


6 


times 


7 


are 


42 


9 times 


7 8.re 


03 


3 times 


8 


are^ 


24 


6 times 


8 


are 


48 


9 limes 


8 are 


72 


3 times 


9 


are 


'27 


6 


times 


9 


are 


54 


9 firaes 


9 are 


81 


3 tifties 


10 


are* 


30 


6 


times 


10 


are 


60 


9 times 10 a.-e 


90 


3 times 


11 


are 


33 


6 


times 


11 


are 


66 


9 times 11 are 


99 


3 times 


12 


are 


36 


6 


times 


12 


are 


72 


9 times 12 are' 


108 


4 times 





are 





7 


times 





are 





1 times 


are 





4 times 


1 


are 


4 


7 


titnes 


1 


are 


7 


1 times 


1 are 


10 


4 times 


2 


are 


8 


7 


times 


2 


are 


14 


10 times 


2 are 


20 


4 times 


3 


are 


12 


7 


times 


3 


are 


21 


10 times 


3 are 


30 


'4 times 


4 


are 


16 


7 


Cimes 


4 


are 


28 


10 times 


4 ace 


40 


4 times 


5 


are 


^ 


7 


times 


5 


are 


35 


10 times 


5 are 


50 


4 times 


6 


are 


24 


7 times 


6 


are 


4^ 


10 times 


6 are 


«0 


4 times 


7 


are 


28 


7 


times 


7 


are 


49 


10 times 


7 are 


70 


4 times 


8 


are 


32 


7 


times 


8 


are 


56 


10 times 


S are 


80 


4 times 


9^ 


are 


36 


7 


times 


9 


are 


63 


10 times 


9 are 


90 


4 times 


10 


are 


40 


7 


times 


10 


are 


70 


10 times 10 are 


100 


4 times 


11 


are 


44 


7 


times 


11 


are 


77 


)0 times 11 are . 


[10 


4 times I? 


are 


45 


7 tiwes 12 


&re 


84 


10 tiioee 12 ^re \ 


120 
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INTELLECTUAL ARITHMETIC. 



17. 



liy. The mme plan should be pureacd !n teaebicg the foIlowiDg 
tiHIe Ibftt has been recommended for the preceeding. £i. How ma- 
ttmi's one in one ? A. One time. How maojr timet one In two f 
Two time»i be. 

DIVISION TABLE. 



in 1—1 time 
in 2— 2 timet 
in 8 — 3 timet 
in 4 — 4 timet 
iti 6^5 timet 
A'*#^6 times 
in 7-7 timet 
in 8—8 timet 
in 9— 9 timet 
ill lo^lO times 



in 4 — i tiuie 
in 8 — ^2 tioiBS 
in 1-^—3 timet 
in 16 — 4 %imet 
in SK>— 6 timet 
in 24—6 timet 
in 28-^7 timet 
in 82—8 tiroea 
in 36—9 timet 
in 4 0-10 times 
in~^7— 1 tioje^ 
iu 14— 2 timet 
iu 21—3 timet 
In 28-- 4 timet 
in 35—6 timet 
in 42—6 timea^ 
ill 49-^7 timet^ 
in 56—8 timet 
ill 63-2-9 times 
in 7«^10 tim-8 



^1^ ]tf — 1 time 

Oin 2(^2 timet 

in 80—3 timet 

iOin 40^-4 timet 

in tM>— times 

loin 60— 6 timet 

10 in 70—7 timet 

IOin 80— 8 timet 

20 in 90— 9 timet 

V) in 109*10 timas 



2 in 2—1 time 
2 in 4 — 2 timet 
2 in 6— 8 times 
210 8— 4 times 
2 in 10—6 times 
2 in 12--6 times 
2 in 14—7 timet 
2 in 16—8 times 
2 in 18—9 timet 
2 in 20*10 times 



5 
6 
5 
6 
6 
6 in 

5 in 

6 in 
5 in 
5 in 



6—1 time 
10—2 times 
15 — 3 times 
20-4 timet 
25—6 timet 
30 — 6 timet 
35—7 timet 
40 — Stimev 
45—9 times 
50-10 times 



8 lu 8—1 time 
8 in 16 — 2 timet 
8 in 24 — 3 times 
8 in 82— 4 times 
8 in 40—5 timet 
8 in 48—6 times 
8 in 56 — 7 times 
8 in 64—8 times 
8 in 72^9 times 
8 in 80^J0 times 



11 in 11— 1 time 
11 in 22— 2 times 
11 in 83— 8 times 
11 in 44 — 4 times 
11 in 55—5 times 
11 in 66— 6 times 
1 1 in 77— T^imes 
11 in 88— 8 times 
11 in 99—9 times 

llinUO-lOtiaaf 



8 in 3—1 time 
3 in 6 — 2 timet 
3 in 9—3 times 
8 in 12— 4 times 
3 in 15—5 times 
3 in 18— 6 times 
3 in 21—7 times 
8 in 24—8 times 
3 in 27—9 times 

8 in 3f>-10 times 

6iu 6 — 1 time 
6 in 12— 2 times 
6 in 18 — 3 times 
6 in 24 — 4 timet 
6 in 30— 5 times 
6 in 36—6 times 
6 in 42—7 timet 
In 49 — 8 times 
6 in 54 — 9 timet 
6 in 60-10 time s 

9 iu 9—1 time 
9 in 18—2 times 
9 in 27—3 times 
9 in 36—4 timet 
9 in 45—5 timet 
9 in 54— 6 timet 
9 in 63—7 times 
9 in 72—8 times 
9 in 81—9 times 
9 in 90-10 times 
12 in 12— i time * 
12 in 24—2 times 
12in36— 3ti!nes 
12 in 48—4 times 
12 in 60—5 times 
12 in 72—6 times 
I2in84— 7times 
12 in 96—8 times 
12 in 108—9 times 

12 IB 190*10 times 



^'.wm.Km'w^mmi^m^amm^^ 



mmm 
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i^AMlUAtt QtJESTIONS. 



n 



ADDItlOJf JiKD SUBTRACTlOIf, 
X8a 1- A man travelled 4 mUesj^dUont ran Ottt| hoif 
Ibe fir^t hour, 8 the second, and 



the third, how far did he travel iu 
th«s thiee hours ? 
. 2. If I give 9 doHard for3fiheep. 
and 10 doUare for a cow, bow 
"much 'do I give for the cow and 
sheep. 

' 3 A hoy having 20 cents bought 
one quart of plums for6eent8,and 
a pound of figs for ten cents^ how 
many cents bad be left ? 

4 A man bou&fat a eow for 12 
dollars and t old her agsiin for 16 
dollars, how much did he gain ? 
5- A boy gave to another boy 6 



Much WU 

there left ? 

13. Twelve ioya w«re let oat of 
«chool tog^er, one half of them 
were called back, for niscoadvctt 
and one half of those called baolc 
wertf detained during the iecesS| 
:i6w many were called back* anil 
how many detained ? 

14. From Burlington to Aliltos 
is 13 miles, from Milton to 8t. At- 
>>ans 13 miles, how far from Bur* 
lingtoo to St. Albans ? 

16. it is 8 miles from Borllogton 
to Williston, 1« from WUliston to 
Waterlmry) and 12 from Waterbu* 



aches, to another 4, and had 9 |T to Montpelier, how Itit from 



left, how many had he at first > 

6. A boy bought a slate fori? 
cents, a sponge for6cents,,and three 
pencils for 3 cents, how much did 
they all cost •' 

• 7. A man gave 7 dollars for a 
sleigh, gave 6 dollars for ironing it. 
and 4 dollars for painting it, what 
did the whole cost ? 
^. A little girl bought some pins 
for 11 i>ent8, Fome tape for 8 cents, 
and j^vc a quarter of a dollar^ 
how much change mast she re- 
ceive back ? 

9. Peter bad 12 cents and John 

tave hlro 10 more, with which ht 
ought 11 cents worth of cak^. 
how many cents bad he left? 

10. A lady bought a comb foi- 
33. cents, some tape for 8, and som< 
tie^dles for 6 cents. She 'gave h 
half dollar, bow much change 
roust she receive ? 

11. A man owed 66 dollars, o 
which he paid at one time 16 dol 
lars, and at another 26 dollars, how: 
much remains to be paid? 

12. A barrel containing 82 gal- 
lons of cider, sprang -a leak, » • ' ^ 



DurKngton to Montpelier i 

16. Ten and 8 les«, 8* and 6 am 
how maoy^ 

17. If my hoive and saddle are 
worth 60 dollars, and my saddle U 
worth 17 dollars^ what ii the worth 
of my horse ? 

18. A person bought 8 bushels 
of corn for three dollars and a hali^ 
and 6 bushels of wheat for 4 dol* 
lars and a half, and sold the whole 
for 13 dollars and a half, did be 
gain or lose, and how much ? 

19. A boy bought three books> 
one for 40 centsj one for 33, and 
the other for 16 cents, and gave a 
lollar bill, how moeh chaugi 
•nust be receive back ? 

20. If I boy a horse for 70 dol- 
lars, and a saddle for 19 dollam, 
'ind sell them both for 96 dollars, 
\o I gain or lose, and how much ? 

21. A man sotd a drover seven 
heep for 12 dollars, a yoke of oi- 

-n for 68 doUajrs, tWo cows for 26 
dollars, and in payment received 
100 dollars, how tnhch remaioi 
his due ? 



i^^ 



kVLTlPLWAitOJ^ 
10. 1- What will 7 yards of shirt 
Ing cost at 3 shillings a yard ? 
2. What will 16 pounds of rais 



ti,iD Divismx 

ins cost at 9 cents, a potind? 

3. If4 bushels of wheat make si 
barrel ef floor, how maoy bus fat^ls 



INTCLLEeTUAL ARITHMETIC. 2«. 



will mtke !!▼• barreU of floor f 24 and fell it for 28 shiUingf , how 
4. If 4 botheis of wheat mnkt a mueb do I gain io the whole, and 
barrri of floor, how many barreli bow rouch per yard f 
will S6 btt»^eU make ? 15. If I buy 9 yards of eloth at 

5 What will 8 pounds of batter 9 oentt a yard and sell the whole 
cost at 10 cents per pound ?*— at 12 for 89f cents, how much do I gain 
cents per pound ? in tbe whole, and how much per 

fi. If a person earn 6 dollars a yard? ^pf. 

week, and spend 3 dollars a week, - 16. At 13 ciifits a pound what 
how much win he lay up in 18 will 3 pounds uf sugar fk)st f 4 



Wenkii ? 

7% If a perRon cam 9 shillings a 
day, bow mach will he earn in one 
week ? 

8. If a person earn half a dollar 



ponnds? 6? <S? 7? 8? 

17. Divide Sjilipples equally be^ 
tHeen 12 boywy|pDw many will 
each boy have ? ^ 

18. Divide 42 apples as above^ 



a day, hoM' much will be eem in how many will each have .' 



one week ?-*in 2 weeks?— in 
Week» ?— in 4 weeks ? 



81 19. If the interest of one dollar 
for a year be 6 cents what will be 



9. Peter had 16 cents, and John the interest of 2 dollars for tbe 



•och windows? how many in 
tbre.e ? 

12 If five pounds of sugar cost 
flfty centti) what is that per pound ? 

13. IfSlemoitS cost 20 cents, 
ho%v nitich is that a piece ? if the 8 
cost 16 cents, they would t»e 2 cents 
a pif'ce, and if 8 co^t 4 cents they 
would he half a cent a piece, but 
16 and 4 are 20, and hence the cost 
b 2 and a half cents a piece. 

14. If 1 buy 4 yards of clotL for 



three timet as many, which they 
agreed to divide equally between 
boys, how many cents did each 
boy receive ? 

io. What will 13 yards of shirt 
log cnnt at Uf cents per yard ? 

11. How maov panes of glass in 
a \iiridow whico is 4 panes wide 
anO 'S high? bow many in two hundred, and Per Annum means 



name time? of 3? 4? 6? 6? 7? 8? 
^? 10? 

20. If the interest of one dollar 
be 6 cents a year, what will be tbe 
interest of 2 dollars for one yeae» 
and a half? for 2 years ? for 2 and 
a half? for 2 and two thirds ? 

Per cent, means by or for the 



for a year ; thus 6 per cent per ann, 
means 6 cents for 100 cents, or .6 
dollars for 100 dollars for one year ? 

21. What does per cent mean? 
per annum ? 

22. What is the meaning 
per cent per annum ? 

23; What will be the interest of 
J dollar for 2 years at 6 per cent 
per annum? of 2 dollars? 8? 4t 
16? 6? 7? 8? 9? 






MISCELLANEOUS. 



ig^O. 1> Teacher. Coont to lOt^l 
by tens. Pupil. Ten and 10 are 
00, and 10 are 30, he, 

2 T. Diminish 100 to by tens 
P. Otie hundred less 10 are 90, 90 
less 10 are 80, iie. 

3. Count to KK) by fives. 

4. Diminish 100 to by fives. 
6. C<»unt to hiO by twos. 
«. Diminish 100 to by twos. 



7 Count to 99 by tdrees. 

8. Diminish 99 to by threes. 

9 Nine and one are how many ? 
19 and 1 ? 29 and 1 i 39 and 1 ? 
49 and 1 ? 69 and 1 ? 69 and 1 ? 
79 and 1 ." 89 and I ? 99 afid 1 ? 

10. Eight and 3 are how many ?. 
18 and 3 ? 28 and 3 ? 38 and 3 ? iio. 

11. Sii and 6 are bow many? 
16 and a? 26 and 6? 36 and 6? &«r 



•»^5yj» 




FAMILIAR QUESTIONS. * 

\i. 9eTen and 7 are how many ?|ba1f day ? A. 2 men 6 days equal 



17 and 7 ? 27 and 7 ? 37 and 7 ? & 
. 13. Five and 8 are bow many 
15 and 8 ? 25 and 8 ? &c. 

14. On« hundred lets 7 are how 
m any ? 90 less 7 ? 80 less 7 ? &c. 

15. One hundred less 9 are hot- 
many ? 90 less 9i 80 less 9 > kc. 

16. Twice 12 are how many i 
twice 13 > twice 14 ? 16 ? 16 ? 17 ? 

17. Three times 12 are how ma 
liy ? 3 times 13? 3 times 14.' 15: 
16? 17? 18? 19? 20? 

18. Two men start from the 
same place, lone travels north, 3 
miles in an hoar, the other south 4 
miles in an hour, how far are they 



4? 



apart at the end of the first hour ?{4 ? 5 ? 
the second ? the third ? the fourth f 
the fifth? the sixth ? seventh ? eighth: 
ninth ? tenth ? 

19. Two men start from the same 
place, and travel the same road, 
one goes 2 miles vi hour, and the 
other five, how far are they apart 
at the end of the first hour ? the 
second ? third ? fourth ! fifth ? sixth ? 
seventh ? eighth P ninth i tenth ? 

20. Two men can do a piece of 
work in 3 days, how long^ will i( 
take one man to do it ? A. One can 
do one half of the work in 3 days, 
and the other half in 3 days more, 
or the whole 6 days. 

21. One man can do a piece of 
work in 9 days, how long will i( 
take 3 men to do it ? A. Nine days 
tvork : 3 iben can do 3 days work 
in one day, and 9 days work in 3 

days. 

22. Two men can do a piece of 
tirork in 6 days, in how many dayo 
will 3 men 66 it? A. Two men 6 
days are equal \o one man 12 days 
and one man 12 days are equal to 
3 men 4 days. 



work in 2 days, how many men 
e^ do tha same la one day ? in a 



12 men 1 day. 

24. One man can do a piece of 
. ork in 24 days, in how many 
<ays can 2 men do it ? 8 men ? 4 
>en ? 6 men ? 8 men ? 12 men ? 

26. Three men can do a piece of 
.vork in 12 days, how many dayr 
will it take 4 men to do it .'' o men T 
:> men ? 12 men ?' 18 men ? 

26 If 100 men have provisions 
sufficient for 3 weeks, how msinf 
must depart that the provisions may 
last 6 weeks ? 12 weeks ? 

27. In 12 how many times 1 f 
2? 8? 4? 6.' 

28. In 15 how many limes 2 ? 3? 



29. In 18 how many times 2 ? 3 ^ 
4? 6? 9? 

30. In 24 how many times 2 ? 3 .^ 
^4 ? 6 ? 8 ? 12 ? 

31 . In 32 how many times 2 ? 8 T . 
8? 16? 

32. In 40 how many times 2 ?3? 
4> 6? 8? 10? 20? 

83. In 54 how many times 2 ? 3 ? 
4? 6? 9? 18? 27? . 

34. A person bought 4 pounds 
of raisins at IT cents per pound, 
and sold them again for 32 and a 
balf cents per pound ; for how 
much did he sell the 4 pounils, and 
bow much did he gain in the 
whole ? 

35. If I pay 12 cents a yard for 
12 yards of cloth, and sell it again 
for 10 cents a yard, how muoh da 
i lose in the whole ? 

36. If 3 pounds of nails cost 27 
cenis, what will 6 pounds cost ? 7 .^ 

19? n? 

37. If a mm travel 30 miles » 
day, how far will he travel in 2 
days and a half ? 

38 If a person travel 90 miles iir 



23. Six men can do apiece of 3 days, how far will hetraTelltf 



one and a half ? 



i» 




». 



INTELLECTUAL ARITHMETIC. 21,22. 



SECTION IV. 

FRACTIOJ^S, 
AX« UttDy Banobtfrt or rarticulsrtking, be divided into tvro eqnal 
perls, those perls are celleci Aa/tei, if inU> 3 equal p«trts they are called 
thirdtyM'wV* 4 i*qual p^rls they are cat led ybur/Ai, or quarters, (11); 
Mid,i;enri<tll>, the parts are named from tbe number of parts into 
Whirb tbe ihiaf;, or wbole, is divided If any thing be divided into 6 
•quel |*art« tbe parts are called //EAi, if into 6, tbey are called fix/ A«, 

' if into 7, tbey are called uveniht, aad so uo. These brolien, or divid- 
ed qaai titles are called yrarftofu. Now if an apple be divld«^d into 
fite equal parts the value of one of those parts would be one fifth of 
tbe apple, and tbe value of two parts iwofi/thif of tbe apple, ar«d so on. 
Thus we see that tbe name of tbe fraction shows, at tbe same timci 
tbe number of parts into which the tbini^, or whole, is divided, and how 
many ollbo^te parts aretalien, or signiSed by the fraction. Snppose 
I wished to five a person tieofiflht, of a dollar ; I must first divide tbe 
dollar into 6 « quel parts, and then give the person W o of (bese parts. 
A dollar is 100 cents — 100 cents divided into 6 equal parts, each of 
those parts would be 20 cents'. Hence one fifth of 100 cents,' or a dol- 
lar, is 20 cents, and two fifths, twice 20, or 40 cents 

2J|a The tediousness and inconvenience of writing fractions in 
Vfords has led to the invention of an abridged method of expressing 
them by Agures. One haJf\% written (> ot»e third, ), iuo thirds j }, &.c. 
Tbe figure below the line shows the number of parts into which tbe 
thing, or whole, b divided, and the figure above tbe line shows how 
many of those parts bre signified by the fraction. The number below 
the line gives name to the'fraction, and is theri>fore called the denont' 
inaior; thus, if the nunil»or below the line be 3 the parts signified. are 
thirds, if 4, fourths, if b, fifths, and so on. The number written above 
the line is called the numrra/or, because it enumerates the parts of the 

^ denominator signified by the frtiftion. As tbeieareno limits to the 
number of parts into which a thing, or whole, may be divided, it is 
evident that it is possible for every nnmber to be a numerator, or a 
denominator of a fraction. Henee tbe variety of fractions must be 
onlimited. • 



Tbe following table is desi^.ned to tan.iijdtixe the pupil with the 
lethod of writing frarl ions. 

TABLE CF FIfACTrOA'9. 



method 



One half is written - 

One third 

Two thirds • • 

One fi)urth 

Two fourths 

Thre»» fourths - 

One filth * * 

Two fiOlis 

ThfPf* fifths 

Four &fibs 



i 

i 

i 
i 



One sixth is written * i 

Two sixths • • ^ 

Three sixths - - f 

Four sixths « « |- 

Five sixths * * ^ 

One seventh - • ^ 

Two seveijihs * * ^ 

Three sevenths *. f 

Fi)ur sevenths • ^ 

Five sevenths • f 



23. 
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Six sevenths is written 

One eighth 

Two eighths - 

Three eighths - 

Four eighths - 

Five eighths 

Six eighths 

Seven eighths - 

One ninth 

Two ninths - - 



4 
i 

i 
i 

i 
i 
i 
i 
i 






Three ninths is written f 

Four ninths - • f 

Five ninths - - f 

Six ninths - " f 

Seven ninths ' " i 

Eight ninths - - f 

One tenth ~ * iV 

Two tenths ^ ' lh 

Three tenths- - - ^ 

Four tenths &c. • ^ 



The aboTe table contains only a few of the most simple and coto* 
mon fractions; bat enough, probably » to make the pupil familiar with 
the notation of fractions generally. While learning the notation and 
nameration of fractions, the pupils should be frequently exercised in 
writing fractions from dictation, upon slates, or a black board. In this 
way they may be very soon taught to express correctly, and with (a- 
cility any fraction proposed. ^oU — The nnmerator is sometime* 
written before the oenominator, as I-SssJ, or 3 Sthsssf. 



1. If you can buy a barrel 



of fish for 4 dollars, how much car 2 ? 2| ? 



you bay for 2 dollars ? for 1 do I 
Jar ?.for 3 dollars ? for 6 ? for 6 ? 7 ? 
8?9?10? 11?12? 

2. What is meant by | ? by i ? § ? 
4.'i?|?5?&c(lt.) 

3. What part of 2 is 1 ? Ans. }. 

4. What part of 2 is 2 ? A. 
f , or the whole of 2. 

When the numerator and de- 



what will i yard cost? 1 yard ? 1 Jf 



When a whole number and a 
fraction are written together, as IJ. 
or 2}, they are called a mixed 
number. 

13. If i of a yard cost 2 dollars, 
what will } of a yard cost ? 1 yard ? 
U ? 2 ? • 

14 What 19 a mixed number f 

15. If a bushel of wheat cost 



nominator are just equal, it shows 
that ther^ are as many parts in the 
fractioQ as the unit is divided in- 
to, and tha value of the fractioa is 
therefore one whole, or 1. 

5. What part of 3 is 1 ? is 2 ? 3 ? 

6. What part of 4 is 1 ? is 2 ? 3 ? 

7. What part of 6 is 1? is 2? 3? 
4? 6? 

8. What part of 6 is 1 ? is 2 ? 3 ? 
4.' 6? 6.? 

"P. What part of 7 is 1 ? is 2 ? 3 ? 

10. .What is the value off ? 

11. At 4 shillings a bushel, how 
much corn can be bought for 5 
killings ? 6 .> 7 ? 8?9? 10. 

12. If ^ of a yard cost I ihilling, 



56 cents, what will half a bushel 
cost .'i? I? 

16 What does the denominator 
of a t action signify j* f 

17. VVhat does the numerator 
signify ? 

18 How would yon proceed to 
give a person f of an apple ? | ? J ? 

19. How to give a person | of ft 
dollar? bow many cents would 
you give him ? 

20. When a fraction is written,, 
why is the number below the line 
called the denominator.^ 

21. Why is the one above il^ 
called the numerator.^ 

22 At 16 cents a pound, what 
will 34 pounds of loaf sugar cost I 
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S4« 1- Thr*^ are bow mmv 
liaies 2 ? All* ^ or once and 4 

Wlien Ihe nuttierator of » fraction 
it larftfr than* the i!eooniitiator,i! 
b calird an imprap%r Jraetion, ana 
may be cliaii{:ed ibio a «hul«, or 
mitrd nomher bv dividing tbe ott- 
nrmtor h) tbe ffrnoiDiiiator. 
2 Tvur are bow many limes 

8. Fi%*e are bow many timet 4 ? 



buy fori dollar? 2? 3? 4? 6? 6? 

9. At 10 dollars a bundred weight, 
what |)art of a hundred can yoo 
boy for 1 dollar? for 3? 6? 7? 

10 In 11, bow many timet 2? 
}3? 7? 6? 6? 

U In II, how many timet 23.^ 
Ant. ^, or 11 iimiis^, 

12. lif 12, how many times 4? 
5? 9? 7? 18? 19? 

13. in 13, bow many timet 6? 



3? 2? 1? fl? 4? 9? 13? 17? 

4. Five are how many times 7?) 14 In If^, how mimy times &> 
Ans. f , or 5 limes |. 4 ? 7 ? 10 ? 20 ? 

Thf nuir)b<r of timet one niim-! ^^* '^ 7^^ V^Y 1^ cents for 12 
b«r is contained in another Is call- "PP'^' bow much is that a piece f 
ed tbe ratio of one to the other. I '*• l^«vide-2I apples equally a. 



5. tr'wheat be worth 8 shillings 
a buihel, what is | of a bushel 
worth ? I ' I ? I ? 



cents a quart, how many oan you 
buy for 9 cents f Ans. l| qt. 
7. At 8 cents a quart, how ma- 



roonf? 9 boys, bow many will each 
receire ? 
17. At 12 centt a pound, how 



6. If Mrtfwberries be worth 8 •""«*> wg*"" c»n yon buy for 18 



cents? 15? 22? 27? 1? 8?3? 

18 At 13 dollars a ton, how much 
hay can you buy for I dollar ? 7 ? 



ry can you buy for 10 cents ? 12 ? 3 ? 17 ? 2« ? 30 ? 19 ? 28 ? 40 ? 

8. When hay is worth 9 dollars^ 1^- A^ ^ cents a pound, what 
a ton, what part of a ton can you'***" *>*'f « poand cost ? . 

25. I. Haw many thirds make placing under the sum the common 
a whole one? how many 4ths? denominator. 
5tb8? 7th8? 6tbs? 9thJ ? lOlIis ? J 7. Wha is the sum of 2 ninths of 

2. What part of an apple is } ofa dollar and 3 ninths of a dollar ? 
annppleandj of an apple? Ans. In this case we should fint di- 
} of an apple. vide tbe dollar into 9 equal parts, 

\\ hen two or more fractions which would be 9(fas; then lake 2 

parts, which would be 2-9ths, and 
3 which would be 3-9tbs, and ad- 
ding them together their sum 
vvoi:4d be 6'9ths. 

8. What is the sum of a-IItha 
and 3-lltb8? 4-9th9 and 8-91 bs ? 
7l3th» and 5>13ths ? I-I9lh and 4 
(9ths ? 12.251 bs and f2-25ths ? 

9. What part of a mile are 2-7thd 
of a mile 3-7 lbs and l'7th of a 
mile? 

to. What is the turn of i of a 
yard 2«8ths and } ? 

II. What is the sum of MOth, 2 
lOths and 3-IOth9? Mitb, 2-llths, 
3-IIthtand4IIth8? 



have (he same number for a de 
nominator (hey are said to have a 
. common denominator. 

3. What part of an orange is J 
of an orange and ^ of an orange ? 
Ans. f or ^. 

4. W bat port of a dollar is } ofa 
dollar and } ? i and | ? | and | ? 

5. What part of a foot is | of a 
foot and g ? ^ and i ? | and | ?, 

6 What is the sum of i and | ? 
Ofi audi? off and |? 

From these eiampies the pupil 
^ill perceive that frar.titms* having 
the same denominator, are addi;d% 
by adding their numerators, and 
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. 12. If a guinea be 28 shiUingn, 
what part of a gnin«a are 4 sbU 
lings and 7 sfaiilines ? 

13. A we«k is 7 days ; what part 
of a week are 4 days and 2 days ? 
3 days atid2 days ? 



l4thsof (he farm and «T4tb8 f 6 
Uths U 3-I7llJs f 2-llihs fe 5.1lth9 f\ 

16. What part <>f an hour are 2 
15ths of an hour and 7 i6(h9? 8 
I5tb8& 6.|6(bs ? 6-I5ths & 4l6(h8 i 

16. Wbat is tbe sum of M3(h, 



14 Wbat part of a farm are 7r2-t3lh8, 3 i8ths,4-I8(b8 & 2 Idlht? 



1. Takt^ i from |, wbat re- 



orange w 



26. 
mAins. 

2 Take J from 2-4tb8, what re 
inaitis ? from |? 

3. Wbat is the difference be 
tween I fifth of a doller and Sfifthi 
of a dollar ? , between 2 siiibs and 
6 sixths ? 

4. Take 3 sevenths of an 
from 5 sevenths; what remains ? 

6. From I apple take 4 of 
. apple, wbnt remains ? 

6. From 1 pear t«ke f of a pear, 
what remains ? 

We must first divide the pear in 
to 3ds and then, taking aivay 2 
them, there will be I-3d left. 

7. From f dollar take } of a dol- 
lar, what remains?* 

8. From } of a |>rize take f , 
what remains ? 

From these examples it wUI be 
-<seen that the difference between 
two fractions whose denominator 
are equal, is the difference of the 
numerators placed over the com 
mon denominator. , 

9. Two men drew 9 thirteenths 
of a prize ^one man's share was 
thirreentbs, what wfis tbe others^ 
share .' 



an much 



10^ A eask eontaiufngll fifteenths 
fa biirrel, sprung a l"ak and 6 
fifteenths run out, how much re- 
mained in the cask ? 

II. A man having s pound of 
tea, lost I of it, hoH much bad be 

Inft ? 

f2 There is a nost I fifth of 
hich is in tbe mud, 2 fifths in the 
water, and the rest above ; bow 
is there above the water ? 

13. \ ov%'ns 4 twelfths of a priae^ 
B 6 twelfths, and C the remainder, 
wbat is C*s share ? 

14. What part of a guinea is the 
ifference between 4 shillings an4 

7 shillings ,' Aus. 8 twenty-eighths 
of a guinea. 

15 An eagle is fO dollars, what 
part of an eagle is the difference 
betwee.li 3 dollars and 9 dollars ? 

16. What part of a week '^ the 
difference between I day and 7 

sjdays ?. 

17. What part of a foot is th? 
difference between f of a foot and 
} of a foot ? 

18. Wbat part of a mile b tbe 
ifference between 19 28th8 of a 

mile, and 7-28ihs of a mile ? 



ofd 



4d 



27. I. If you divide a pint of 
plums equally between 2 boys, 
what part of them will each have ? 
Ans i / 

2 Divide 6 apples equally be- 
tween'3 boys, what part wUi eadi 
iiave ? .\ns. | 

3. What is i of 6? f »f6? i 

4 If 3 yards of chilh cost 9 do! 
lars, what part of 9 dollars will I 
yard cost ? 2 v{\rds ? 

^, Whaiisiof9?|of9f 



6. Ii'6 pair of sboe^ cost 12 dol- 
lars, what part of 12 dollars will I 
•»air cost ? 2 pAir ? 3 pair ? 4 pair ? 

7. What is l-6th of^ 12? 2-6ths of 
?2 ? 3.6th- ? 6-6ths ? 

8 If 4 lemons cost 10 cents, 
\vhat par! of 10 cents will I lemoa 
cost ? 2 lem. :>na .^3? 

9. Wtial is i of 10 ? i of JO .=» | of 
10? 

10 If 3 sh^'f^ts of p?iper cost Tg 
iceatSi what part oi 12 <^^x\\» h9i^\ 
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■haet coil ? S ibMli > 3 ihecti 

II. What is I of 13 f | of [2 ? 3 luiu 

Ml at 13 } 4-3[]i at is? ^' 

12 [f S barrali of dd«r em 

dullan, whalpKnorTsdollBra 

one barrel Buit I 2 barrcla t 3 I 

13. Whalii l-GthonS' 3-«h oi 
ISrSSthaonsMSlbsof I6.> wbole ealat 

14. in yard of ololb coat } of ■ ». Ifonv 
A>tlar, what will 3 jardi coil t 3 worlb 22 c< 
and i .'Sand | P 

■0. If ona orange coal ^ of a 
•hillinf, what will 2 arangei coal I how 
3M?ft?6fJ?8? 

15. Al on* fifth of 



will Sponndiofloaf 
iiucoat>3> 4>&.>a> 
17. iri of ibeteagtliof a polo 
be 3 feet, wbat li lb* vrbole length 



1, wbal [i Ibe north 



3 boy* how mar)y do I give 
3 tifSare bow m 



lany lii 
a. A mao navmg 12 hu 
acrea of land reierved i 6(h of il 
for himielf and divided Ibi 



unlly b«tw 
dltTeicb re 



4 S-Oibiof 12 
tioipa 2 .' 

6 -I of 16 are bot* many limea 
Z> 3> 4! 

6. 4'Tlba of 21 an how many 






' 2! 



1. VMhaof 2T a 
timei Tl 51 I 
8. George 



bad he lefl? what put of th« 
wbole iroDid that be ? 

9. HBTiryhadlft cenliandapeni 
I of tbam biiw many did he ipeod f 

t ! how many had be left ? what |iart 
diC the wbole? 

10. AboyhadSOcentaaDdpald 
Slha of tbrm for 6 onagea, how 

> ' 11. A lad had 46 peart and Mid 

bow many Z-6lhi of tbem [or 37 ocnta, hoir 

mucb WB) that apiece i 

Charlea bad 36 plums T-Slba - 
af wbieh bs divided amonK4of 
bii playmatea, bow many did each 
receive ? bow many had Cbarlel 
I bow many left ! wbat part of iha wboir I 
2 1- 13. If 3 men will do b piece of 

applea and vork ia 12 day* in wbat time will 
-'- - JTmen do iff 



29. I. Which la 
apple or } of an ap): 
•n apple. 

2. Why J Ana. Becaute the 
greater the number of parts a tbin| 
la divided into tba leas thoie parta 
orbecBuaeil takes 3 thirds, but i 
ly 2 halves to make an apple 

3 Which ia moit i or I-6t 
I-6lh Of I or I-I4lh > 

4 Whyii4 more than l-6(h 
6, What part ofan apple is if 

■■o\e t Aai. 1 of an 



apple ; 



6. How many 6lha i 

) of an apple ? j of i 

2-mh9,Bnd4 6tha, 

How mariy ei);hlb* of a dot- 

iofa dollar? (of a dollar ? 

I of B dollar ! 

' 8. How many IDlba of a dollar 

is 4 of a dollar P il of a dollar I | 

a( a dollar I l-6lb of a dollar t 

id 3-6lb9 of a dollar t 4-Blh> of a doU 

lar? 

9, Wbal peirt of B dollar ii ) of 



Sfo. 
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-« dollar and d-sixths of a dollar P 

10. How many IStlis of a mile 
ifl I of a mile? 1 -sixth of a mile? 
} and l-sixtli of a mile ? 

11. What part of a mile are ^ 
iif a inile anu ) of a mile ? Ana. ^ 
18 S^sixtfas and | h 2-BixUis ; 3- 
sixths and ^-sixthB are 5-9ixths. 



i-sixth? 

13. James gave to Peter | of an 
apple, and to George S-tixtfas of 
an apple, how mach did he give to 
both ? What part of the apple had 
lie left? How ntteh did George 



have more than Peter ? 

13. Which is most 3-fiftlif of « 
rod, or 2-thirda of a rod? HoW 
mueh? 

14. What part of a shilling ars 
1 -sixth of a shilUngaad l^MTenth 
of a shilling? 

15. Whath IB the siiim of l»6th 



12. How mucbmore is J than and 1 -7th? the difiemce of l-6th 



and 1.7th ? 

16. What part of an apple are 
l-3d, l'4th and l-5th of an apple ? 
2-S»h8,l^th and l-7th? l-7tlH 
2-8th8abd5-10thsf 



90. By the preceding article 
it has been, seen that fractions 
mast be brought ta express aimi-: 
lar parts of the same whole, or, in 
t>ther words, must be redmsed to a 
<:k>mmon denominator, and then 
we may add or subtract the nu-j 
meratora as whole aQllibeta.->| 7. Reduce S-lOths and 11 -IStha 
When it is net readily seen what to a common denominator? S-Tths 



gain if we divide the terms of 9^ 
ISths by 3 the qnotient is also |; 
thns we have 4-16ths and 3-]2th8 
redaeed tb the common uenomio- 
ator 4. The same may oAen be 
efteeted by mnlliplying the terms 
of one or both the fractions. 



the common denominator ia, one 
ihay alWay be foiind by multiply- 
ing ail^he denominators together, 

1 . i is how many tenths ? 

S. One fifth is how many tenths? 
^ 3. Red ace j^ and l;5th to atsom-- 
inoH denominator. 

4. Find a oomnion denominator 
for 1 -third and ^.5th8? 3-4th«and 
3-6tbs? ]-4th and ^-Sths? 1.7th 
and 3.14ths? 

5. What is the sum of | and 
S-Sths? 3-4ths and S-eths? 1.4tb 
and6.8ths? 2.7ths and S-Uttisf 



ator ef 3.1^b8 and 4.l6thst 

The numerator and ,deaomina> 
tor of a- fraction are called its 
terms. If both the terms of a 
fraction be multiplied, or divided 
by the same number, the value of 
the fraction is not altered. Thus, 
iJT we divide the terms of4.16ths 
(Ex. 6) by 4 tlie quotient is 1-4lh, 
and 1.4th is equal to 4-16ths. A- 

6 



and 6-21? K5th,i|and ]6.90ths? 

8. What IS the sam of^S-IOths 
and 1 1-I5ths ? 3-7lhs and 6.21 ? 
t-5th, 4^10th8 and t6>20ths? 

9. What is the difference be- 
tween S-lt)ths and ll»15ths? 3- 
7ths and 6-21 ? 

10. Peter had 3-7tbs of a pear 
and gave 2-9ths of what he had to 
George, what part of a pear had 
hel^? 

1 1 . 2.^ths of 3-7th8 it what vaf t 
of 1 ? 

12. ^ is how many 4thi? 6tbsf 



6. What is a common dettomini 8ths? lOths? 12lbs? 16ths? 20ths? 



13. I is how many 6ths? 9ths? 
27ths? 24th8? ISths? 12ths? ISths? 
Slths? ^ 

14. i is how many Bthi^? 12lhs> 
16tbs ? 20th8 ? 27ths? 28th8? 32nd8> 

16. il and | are how many 4th8? 
Bths? 12ths? 20ths? 24ths? leths? 

17. 2.thirds and' l-6th are how 
many6ths? 12tlis? Idths? 24thl.? 
3aths?36th8? 
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SI. t. A maD bought 2i 
|>ou&da tM of one vmu. lor 2i dol- 
}ftrt«aiiU 6 i pottodf of another for 
5} dollars, bow much did be bay. 
What did it cost ? 

2. In 2i how many balres f Ana. 
6 halves, or 5-2. 
. 3. In 2 3*4ths how many 4th8 ? 
Aa>. ll-4ths. 

4. When it a fraction called 
improper ? 

5. Is 1 l-4ths a proper or an im- 
joreper fraction ? 

6. Reduce 4 3-7lhs to an im- 
proper fraction. 

7. Reduce 6 4-5ths to an im- 
proper fraction* 

8. In U how many thirds ? Ans. 
33 thirds. 

9. Why.' Because, as there a re 
3 thirds in one, there must be 11 
limes 3 thirds or 33 thirds in 11. 

10. In 20 how many 4ths? Sths? 
6th8? 

1 1. Reduce 4 2-thirds to an im- 
proper fraction 

13. R^uce 12 3-5th8 to an im- 
proper fraction. 

13. Reduce 4| and 5 l'5th to 
improper fractions^to a common 
deoominator'^aDU find their sum. 

14. 4 3-5th8 and 5 l-5th are 
how many SOths f 

15. In ]99-20tb9ofa dollar bow 
many dollars? Ans. As 20-20ths 



make one dollar there will be as 
many dollars <i8 2^ in 199, or 9 
19-20th dollars. Hence, to find 
the value of an improper fraction 
in a whole or mixed number, we 
have only to divide Ihe numera- 
tor by the denominator ; the quo- 
tient will be the whole number* 
and the remainder, if any, placed 
over the denominator will be the 
answer required. 

16. A person divided a dollar 
between four beg^gars, to the first 
he gave half of a dollar, to %he 
second a quarter, to the third one 
sixth, aud the rest to the fourth, 
what part of a dollar did the 4th 
receive ? How many cent did each 
receive ? 

17. A boy gave to aootber boy 
half of an apple, to another one 
third, anotheV uoe fourth, and to 
another one fifth of an apple, how 
much did he give away in the 
whole f 

18. How many l-60ths are J, |, 
land l-5th? Ans. 77-60th8 or 
I17-60ths. 

19. How many guineas are 2 
l-5th guineas, 33-5th8 and 5 l-5th 
guineas ? 

20. 2 l-6ths, 3 3-5th8 and & 1- 
5ths are how many 1-30lhs ? 

21. 65-30ths, 108-30th8 and 
t21-30ths are how many le? 



bis old 



311. 1. A boy paid away sev* 
en ceuts, which were half of all he 
had ; how much had he ? 

2. A boy gave 5 apples to 
iister, which were one third ol' 
all he had ; how many had he at 
first? 

3. A man spilled 4 gallons of 
brandy, which were two thirds of 
all he bad ; how much had he? 

4. Barah is 6 years old, which 
is one quarter the age of her el 
dest sister; what is the aiater^s 

.age * 



5. John is half as old as Jame?, 
and James a third as old as Ru- 
fus, whose age is 30 years ; hoW 
is James? how old is John ? 

6- A post is one eighth in th« 
mud, and six feet above it ; what 
is its length ? 

7. A post id four sixths in the. 
mud and 10 feet above it; what 
is its length? If four sixths are in 
the mud, two sixths are above it* 
If two sixths are 10 feet, 4 sixths 
are 20 feet, and 10 and 20 are 30. 
Ans«. 



33. 
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ai 



8. In a certfiin ichool \% sludy 



ter learn arithmetic, 1 tixlh learn 



g^cosrraphy, which are one third of g^rammar, and 6 learn geography ; 



the scholars ; how many scholars 
are there ? 



»ad, one half in the water, and 5 
feet above the water ; what is its 



how many scholars are there ? 
12. What namher is that from 



9. A post is one quarter in tiK which if 5 be sabtracted 2 thirdly 



length ? 



40. A post is one sixth in mudi, 
one third in water, and 12 feet a- 
boH^e the water; what is its length? 

1 L In a certain school I thinl 



of the remainUer will be four ? 

13. What number is that which 
beings increased by 1 half and 1 
f hird, itself will be 22 ? 

14. What number is that whose 
third part exceeds its sixth part by 
three? ^hose i part exceeds its 8th 



of the pupils learn to read, 1 quar-|pari by 4 ? 

SECTION V. 
TABLFiS 

&P THE DIPFEBEKT DENOMINATIONS OF MONET, TIME, WEf6RT% 

AND lAEASURES IN COMMON USE. 

MONEY. 
/. FEDERAL MO^''EY. 

DENOTED Br f . 



10 mills, fft. make 1 cent, tt. 
IjO cents *^ 1 dime, d. 

10 dimes ^ Idollar, dol. 
10 dollars *« I easU, E, 



miUs 10 


cents } 


dimes. 


dolltf. 


100 


10 


1 




1000 


100 


10 


I 


10000 


1000 


1.00 


10 



eaglA 



//. EJ^ratlSH MOJ^EY. 



4 farthings, qrs, make 1 penny, d 
12 pence ^ I shilling, s. 

20 shillings make 1 pound, /. or £. 

MONEY. 



qrs, 4 


pence 1 


shill. 


48 


12 


1 


960 


240 


20 



pound 



I 



33« '^^^ above, denominations 
of Federal Money are authorized 
by the laws of the United States, 
but in the transaction of business 
we seldom hear any of them men- 
tioned but dollars and cents. 
Hence the foUowins^ may be use* 
ful. 

25 cts. make 1 quarter of a dollar. 

50cts. '' 1 half of a dollar. 

75 cts. ^ 3 quarters of a dollar. 
lOOcts. *» Idollar. 
A coin is a piece of m^tal stamp- 



of gold, the eagle, haU-eagle, and 
quarter-eagle. Jive of silrer, the 
dollar, half-dollar, quarter-dollar, 
dime and half-dime, and two of 
copper, the cent and half-cent. 
Of the small foreign coina current 
in the United States, the most com- 
mon are the N. E. four pence half 
penny or N. Y. sis^pence worth 
6 1-4 cents, the N. E. ninepenee, 
or N. Y. shilling worth 12 1-2 
cents, the pistareen worth 20 centa,. 
and the haXf-pittareen worth 10 



ed, and baring a legal value. Thetcents« The value of the several 
eoins of the United States are /AreeideaominatioQs of English money 



3« 



TABliW. 



54. 



la TIME. 



60 secoaJs, «. make 1 minute, m. 
60 minutef ** 1 hour, 
%i houn ^ \ day, 
7 days • 1 week, 

365K or 365 S5d or 

366 rf*. 6 hp, I year, 

& lU^ereat in different plaeea. 



Ar. 
yr. 



t.60 

3800 

86400 

604^00 



' 



M. 1 

60 

1440 

10080 



An. 

1 

^4 

168 

I 

8766 



I 
7 



trft. 



dollar 18 reckpoed 4i. 6d. ia Eog- 
Und« 5a. ttt Canada, 6i. in Keir- 
England, \ irginim and Kentaeky, 
Si. in New. York, Ohio and North 
Carolina, 7«. 6U. in PemuylTania, 
New-Jertey, Delaware and Mary- 
land, and 4>. 8d. in Soath-Caroli- 
na and Georgia. 

QUESTIONS. 

1 . Hftw many mills in Mia aentf 
S? 3? 4? 6? 6? V 
^2. How many cents in 1 dime? 

«? 3? 4k? 5? 6? 7? 8? 9? 

3. How many dimes in one dol- 
lar? 2? 3? 4? 5? 6? 7? 8? 9? 

4. How OMDy dollars in one ea- 
gle? 2? 3? 4? 6? 6? 7? 8? 8? 

6. Haw many ^i^nte in half a 
4ima ? a dim^e and a half? 

6. How many cpnts in one dol> 
kr> half dellar^q«arier^ 

7. How many dollars in a half 
eagle ? in a quarter? 

8. H^w many farthiags in one 
penny? 2M?3?5?T?6? 

9. How Ofiany' pence in \ shil- 
linff? 2? 4? 3? 6? 7? 6? 



315576001^960 

10. How many shillings in ono 
pound ? 2? 4? 6? 3? 5? 7? 

11. How many shillings in hnlC 
poQod ? one fourth ? 

12. How many half eeats in » 
Idime? 22 3?6?4?6? 

13. How many cents in 2 fooi^ 
pence half-pennies ? 

14. How many cents in 2 nine- 
pences ? 3? 4? 6? 8? 

15. How many Mnepence in-i^ 
half dollar? in a dollar? 

16. How many ptstareens in one 
{dollar? 2? 3? 

17. What is a coin ? What are- 
the gold coins of the U. S.? the sit- 
ver coins ? the copper coins ? and 
the Talu« of these coins ih Federal 
Money? 

1^. Name seme of tho l»re^;ti. 
coins and thoir rallies ? 

19. Howtaadollarreekonedtii 
£«glish money in different places? 

1^. Repeat the tables of monty 
and the contractions by which 
the denominations are denoted. 

21. How is Federal Money de- 
noted ? 



TIME. 



94« The year is commonly di- 
▼ided i^to 12 months, as in the fol- 
lowing; table, ^ called Calendar 
months. 



Jan. 

Feb. 

March 

April 

May 

June 

Another day is 





1 


31 
28 


July 6 

August 7 


2 
3 


^1 
30 


Sept. 8 
October 9 


4 


31 


Noy. 10 


5 


30 


Dec. U 



31 
31 



31 
30 
31 
added to Febru- 



ary every fourth year, making 29 All the rest have thirty-one, 



dayt in that month, and 366 in the 



3rear. Such years are called Bis- 
sextile* or Leap years. To know 
whether any year is a common or 
Leap-year, divide it by 4, if noth- 
ing remain, it is Leap-year, but if 
U 2 or 3 remain, it' h Ist 2d or 3(1 
after Lccap-year. The number of 



30 days in the severhl months may be 
called to mind by the following 
verse. 

Thirty days hath September, 
April, June and Novomber, 



Excepting February alone, 



TABLES. 



weights: 

jr. TROY WEIGHT. 

Si grain?, grt, make 1 peaoy weighty ptir/.|gri.24lpwtt. Ilocfllk. 
SO penny weiglkU "* loooee, oz\ 480 20 1 

Vt ounces '*^ 1 poand, ' 2&.| 57ao| 340| 12|. t 

F*. APOTHECJmiES WEIGHT. 



SOgraiiw^r. make 1 siiruple, «c.|grs.20 
3 Bcruplea *^ 1 dram, cf^r. 60 
8 drams *^ 1 ounce, or.}. 480 

12 ounces. '^ 1 pound, U},\ 5760 



sc. 1 


dniw. 


t>z 


' ^ 


h' ^ 




24 


, 8 


1 


280 


[ 96 


12 



Ibi. 



•^i*- 



Wfaicb hatlx twenty-eigbtf nay 

moFe> 
Hath tweni;]F-nnieooeyear in four. 
The trne Bblar year conirisU of 
365 days S-h. 48 m^STs. or nearly 
to 365c 4-4. dayat. M common y«ar 
is 365 oays, and one day is added 
in Leap-yeahs to make ap the loss 
of 1-4 of a day in eaehof the three 



3tf How many minut€» in one- 
qnavter of aa hour ? one halflioai>^ 
one third of an honr? one hour an4> 
a half r 
- 4» How many homrt in S days .^ 

5. How many dayaio 2 wwekf^ 
in 3? 4? 6.' 6? 

6. How many days in a yeer ? 
7% Into how many months it thai 



pi eceding^ yeaes* This method of year usuaUy divided ? 



reckoning was ordered by Julias 
CsBsac, 4A years befere the birth 
of Christ, and is called, the Julian 
Aeoonnt, or Old Sfylet B ut as-the 
true year feU 11 m« 3>s. short of 
365 l«4^days, the addition of a day 
every 4lh year was too mueh by 
44 m . 1 2 8. This amounted to one 
day ia about 130 years. To -cor- 
sect this e rr cry. Pope Gregitry, in 
J382, orderedihftt teQ4ay8 should 
be struck out of the Calender, by 
aalUngtbe 5thof:0«t&ber the ISth; 
and to preveot its leoorreoee, he 
erdered4h«t each socceediog oeu* 
t4iry, dirisible by 4^ as 16hundred, 
S0bundredaud<24hutidred,should 
be Leap years,, but that the cen- 
turies not divisible by 4s as 17 
hundred, 18 hundred and 19 hun- 
dred, should h& common- years. 
This reckoning is ealled:the Greg- 
o»'ian or JSPfiw Sl^la The New 
Style differa now twelve days irom 
the old-style. 

QUESTIOf^S; 

1. Repeat the table of time.. 

2. H'ow many seoonds in two 
minutes ? ha I fa minute? one fourth 
ai^a:miaateP 



8. What are-lhey ealled > 

9. Name them in. their order. 
10; How many days in each? 
1 K What is said of February >! 
12; Whatismeant bx- Bissez-^ 

tile or heap year.f 

13; Haw oan you* aseertaiir. 
whether any year is a4eap year or 
not.. 

14. Repeat the versa by wSiefb 
the number of days in.eaeh months 
may be called to mind« 

1-5. What is the true len|:tfa o& 
the sola r< year? 

H>» What is meant by the Ju« 
liao, or Old Style ? 

li. How much does, this difiex^ 
from the true, year ?. 
18. What was the consequence^ 

10. Whacorreotcd it? 
20i What was the new reckon- 
ing called ?• . 

21. What was drme to keep tha 
same seabon^apoQ. the same da^ oE* 
the moBth for the future ? 

22.. What w^vuia'the difS^renea- 
now be betweenxthe old and ne^v^ 
style? ' 

23, Is the present year a bifse^ 
ti]e or common ye^rh 



'?^* 



t4 



Tables. 



u. 



VI. AVOlRDUPOm, OR ObJ^MOJT WEIGHT. 



16 drams make 
16 <kinee0, 

28 pounds 
4 ^juBrtcrs" 
20 hundred'* 



cc 



1 ounce, 
1 pound, 
1 quarter; 
1 hundred, 
1 Con, 



ot. 


dr. 16 


09S. 1 


lbs. 


qrs. 


cwt.I 


16. 


266 


le 


1 


1 


qr. 


7168 


446 


2fl 


1 


1 


cwL 


28672 


1792 


112 


4 


1 


ion. 


573440 


[358402240 


80 


20 



ton 



" WBl6Hm 

35^ I'he original standard of| 2. How many g^rains in 2 pea- 
alloar weig^hta wa«a com of wbeatmy weights ? 3? 



taken from the middle of the ear 
wmI well dried. These were cal- 
led grains and 32 of them made 
eoe peaajrweigiiti But it was af- 
terwards thought sofficaent te di- 



3. How many pennyweights ia 
2 ounces ? 3? 4? 6? 

4. How many ounces in two 
pemds ? V 6? 6? Ai V 

5. What ie the table of Apethe- 



jewelry. jipMtgaries weighit is 
the same as Troy weight, only 
haTing different dt risioas between 
grains and ounces. Apothecari«$s 
make use of this weight in com- 
poBudmg their medicines, but they 
buy and sell theirdrageby Atoaf- 
dupoie weight* fa buyiD«: and 
selling coarse and drossy articles, 
il became customary to allow a 
greater weight then that used for 
•mall and precious articles, & this 
custom at length establish ed' the 
Avoirdupois, or common weight, 
by which all articles are now 
reighed, with the foregoing excep- 



v'vH this sane pennyweight iiitO|earies weight ? 

24 e<iaal parte, still calling the 6. Hew many scruples in three 

pfirts grains, and these are the ba- drams ? 2? 4? 6^ 5? 7? 

sis ef the taUe of 7>oy weight, byj 7. How maii]r drama in 3 oua# 

which are weighed gold^ silver and ees? 2?4?6?6?7? 

8. What is the table of eommoii 
weight ? 

9. How many euncet in tw^ 
pounds? 3?4?6i6? 

1(K What was the original Stan* 
dard of our weights .' • 

11. What Tiyre these called? 

12. Hiow many of them were^ 
called e peony .weigiit ? 

. IS. How wa« this penny weigiti 
afterwards divided ? 

14. What were these divisions 
called? 

I5u Of whattabledo these graine 
form the basis ? 

16. What things are weighed 



tioD8. Avoirdupois weight i9 about by this weight ? 

one sixth part more than Tro^ 17. How does Apothecaries 

weight, a pound t>f the former h0^ weight differ from Troy ? 

ing 7000 graios, and of the latter 18. What i se is made of this 



5760 grains. In buying and sel 
ling by the hundred weight, 28 
pounds have been called a quar* 
ter, and 1 12 pounds a eicL butihis 
practice of grotsing^ as it is c«Ued, 
is now pretty generally laid aside, 
-and 25 pounds are cocuidered a 
Quarter, and 4 quarters, or 100 
pounds, a hundred weight. 
QUESTIONS. 



weight ? 

19. How do Apothecaries bn^ 



and tell their drugs ? 

20. How did Avoirdupois weight 
originate ? 

21. What articles are weighed 
by this weight ? 

22 What is the difference be- 
tween Troy & Avoirdupois weight. 

23. What is meant by grossing 



1. What is the table of Troy ,weig|>t ? 
ireight? ^ ^ 24. h this now often practised? 



\n 



TABLED. 

MEASURES. 

ril. LOJm MEASURE. 

3 barley cqxjos make 1 inch, in, 

12 i»clws *' 1 foot, ft, 

3 feet " J yard, yd. 

5i yds. or I6ift. " 1 rod or pole» rd, 

1 furlobg, fur. 
\ mile, mi, 

1 league, ha, 
I degree,' deg. 
** 1 circ. of earth. 



3S 



40 rods 

8 furloQgs 

3 mlTes 
69 U5th miles 
360 degrees 






4( 



12 

36 

198 

7920 



ft. 1 

3 

16i 

660 



rd-»1fur 
1 



40 



1 
81 



mi. 



(yds. 
1 

5 
220| 
6336015280 1760.320 
7.92 in. make oae link| lu 
25 li. 1 rod, rd* 

4 rd. or 100 H. 1 chain, cha, 
80 chains 1 Diile, mi* • 



^ 1-4 inches make 1 nail, na. 
4 nails " J quarter, qr. 

^ qoartei^ 



VllL CLOTH MEASURE. 



n 



1 yiir(Uj/d. 137^ in. 



3qQarter8 make 1 ell Flemiflh, E. F, 
5 quarters ^ I ell Eng^lish, E. R. 



II 



1 aU Scotch, £. S. 



2 44 incliea make 1 sq. foot,//. 
9 feet I sq,. yard, yd. 

30^ yards I sq. rod, rd 

ma feet " 1 sq. rod, rd 
-40 rods. " 1 rood» ra. 

4 roods ."• I acre, acr. 

640 acres ^ Isq miie, mi 



IX. SQUARE MEASURE. 



in. 144 

129C 

39204 

1568160 

6272640 



yds. I rds. 
1 



9 

272 i 

10600 

43560] 4840 
10 sq chains make I acre, 
6400 chains make 1 sqi mile, 



30 
1210 



1 
401 
160 



ro.aub. 



1 

4 



1 

acr: 
mu 



X. SOLID, OR CUBIC MEASURE. 



1728 inolie44 make I'fbot, ft. 

27 feet " 1 yard, ^d. 

128 ffeet " 1 cord, cor. 



in. 1728 

46656 

221184 



feet 1 
27 
128 



yard 



cord. 



40 ft. of round timber, or 50 ft of hewn timber, make 1 ton, to. 



XL WIJVE MEASURE. 



A gills, gh. make 1 pint, pt. 
2 pints * " 1 quart, gt. 
4 quarts " 1 gallon, gal, 
31 J gallons " 1 barrel, W. 
2 barrels make 1 hogshead, hhd, 
2 hogsheads make 1 pipe, p. 
2 pipes " 1 ton, t 



XII. BEER J^IEASURE. 

2 pints make 1 quart, ^^Icub. 70^ qt. 



c. 28i 


pt. I 


qts. 


gal. 








in.57i 


2 


1 




• 


ex. 

• 


1 


231 


8 


4 


1 








7276^ 


252 


126 


31^ 1 




■ 


14553 


504 


262 


63 


2 


1 




29106 


1008 


504 


126 


4 


2 


1 


58212 


2016 


1008 


252 


8 


4 


2l 






4 quarts " 1 gallon, gal. 
36 gallons" 1 barrel, fear. 
M gallons" 1 hogshead^A^. 



m. 282 
10152 
35.228 



1 



4 
144 
216 



gal 

1 

36 

54 



bar 



1* 



hbd 



se 



TABLE& 



36;^ 



Xm. DRY JiKJtStmE. 



f pints, pU. ma to l quart, qt 

4 quarts 

8 quarts 

4 pecks 

8 bushels 

4 quarters 



cc 
i( 

(C 



1 cralloD, goL 
1 peck, pk. 
1 bushel, oil. 
1 quarter, qr, 
1 chaldron, ek 



cu. 33 .6 
in. 67 .2 


""TiH 


1 


368.8 


8 


4 


1 


. 




537.6 


16 


8 


2 


1 




2150 .4 


64 


32 


8 


4 


1 


17203.2 


512 


256 


64|32 


\ 8 



MEASURE. 
30. The original ftandard of each of which ii an inch square^ 

uDil the number of inches in a solid 
foot is equal to the Dumber of sueh 



Eng^lish long measure was a bar* 
ley corn taken from the middle oi 



the ear aod^well dried. Threc^ blocks that woul4 be required to 



of these in length, were called an 
inch, and then the others as in the 
table. Long measure is employ 



ed for denoting the distance o( one inch high. Hence to raise the 



make a pile a foot square and 
foot hig,h. Now it would require 
144 blocks to cover a square foot 



pile twelre inches high would re- 
quire- twelve times T449sl7 8 
blooka or inches* in like manner- 
it would* require 9* solid blocks a 
foot each way to cover a. square 
yasd to the height of one loot, and 
3 times 9=:27 to raise it three- 
feet, or make one solid yard^. 
This will be obvious from an ini^ 
3ft 



places, and for measuring any 
thing where length only is con- 
cerned. When measure is appli- 
ed to surfaces, where length and 
lireadth are both coBoerned, it is 
called square measure. A square 
inch is a sqaare measaring an inch 
on every sidw. The table of 
square measureis made from that 
of long measure by multiplying 
the several numbeEs of the latter 
into themselves^ Thur, t2inche8| 
are a foot in<lengfch,. a square foot 
then is a square whioh measures 
ene foot or 12 inches on every side, 
and contains i2X\^=sst44 squifre 
inches. 3. feet in ]eng;th make a 

yard ; a square yard is 

a quare measuriog.three 

feet ou; each "side ; butj .. ^ ^e, .^^ ^:„»« ^ nn. 
I I mr,^h . .««...« /.»nf.;«.» spection> of the diagram. The. 

A --4-> ' %*3«"oN ' 'cord of wood is sometimes called. 
rS^eJig.ymne (3X3=*9) squares ." ^ . . ., - * " / iL * 

iieasuring a foot on each side, ort*H?)>t f«^*-- ^^•>»*." «»" fo"' ^^^ 

9 square feet; and when, we saj 

that a sur&ee contains- so many 



I I 



I I 



square fet t, op square* jniids,. we 
mean that (he surface is equal to 
auuh a number of squares measur- 
ing ft foot,.or ayardf on.eaeh.8ide 
^^ hen mea»are isa]2plied.to ^lids 
whiich havo' length,, breadtii and 
tbickness, it id called solid, or cu- 
bic measure. A solid inch is a 



ibody,Qr blocky. having six sides, 




in.length, four in breadth, and one 
in.height=a»lJ6 solid feet is called 
one foot; or eight feet in length,, 
four in breadth and^^six inches in. 
height, a foot, that is, l^Sth of a 
cord is called one foot, 2^ 8tba, two • 
feet^ iiOi Fn- measuring ]and9, 
roeds, &c. the distances are-usuiil— 
ly taken in chains and links. lo^- 
ordinary business, feet and inehee 
are the most comxaoa ineasiireftr. 



/" 



3T. 



7AeLW9, 



9J 



} ^ 

> 



Many mechaaicf, hoiperer, now 
tak% dimeoBions in leat and teniha 
of a foot, Hkstcad of iaohes, and if 
all would do tb^ Moae, they woald 
^fiad aU tboir caleolatio&s mach 
moro simpla abd ftasy. By forty 
le^tof rouiu) timber, in the table 
of solid measare, is meant so much 
roaod timber at will make forty 
feat afler it is squared. 

QUESTIONS. 
1. What ii the table of long meav 

ure? 
2* How many rods in a mile f 

3. How many yards in a &u!e ? 

how many feet ? 

4. How many inches in 2 feet ? 

in a yard ? 

5. How many feet io' two rods 

three? foar ? 

6. How many farlonj» in two 

miles? 9? 5M? 6 ? 



14. How DMLQy nails in a yard ? ia 
half a yard f 

15. How many quartan w two 
yards? three? 

(16. How many quarters in two £. 
•Us? throo? 

17. What was the ori^nal stand- 
ard of long raeasare ? 

13. What is the use of this meas- 
ure ? 

19. In measuring; lands, Ak. how 
are distaoces taken? 

20. What is meant by a square 
inch ? a square foot ? a square 
yard ? 

21. What do we mean when w^ 
say that such a surface contains 
so mauy square feet, er yards ? 

22. Repeat the table of square 
measure. 

23. How is this table formed? 



24. How many square chaiuf 
7. How many miles in 3 leasees ?{ make an acre? a mile ? 
5i'7?8? 25. How 



8. How maoy inches make one 
Unk? 2? 3? 

9. How many links in iv rod? 2? 3.' 

4? 5? 
K). How many links is one clsain } 

how many rods ? 
11. How many chains in a mile?j a8QU4foot? 



many digieDsioos has 
square measure ? 

26. When measure !s applied to 
tliing^s which hare leng^th^ 
breadth and thickness, what is ii 
called ? 

27 . W bat 18 meant by a solid inch f 



in half a mile? one fou^th^one 

eighth ? 
tf. How piany chains in a furlong? 

two? three? four ? 
13. What is the Uble of cloth 

measure ? 



23, Repeat the tkble of solid 
measure. 

29. Explain the method by which 
th') table is formed. 

30. How is the cord 8ometim.e5 
considered ? 



MEASURES OF CAPACITY. 



0y, Four pounds Troy wei*h 
of wheat gathered from the mid- 
dle oi the ear and well dried were 
called one gvllon, and this was the 
original standard of all English 
measures,, both liquid and dry, and 
this was the same as the present 
wine gallon. But in time it be- 
came customary to use a larger 
measure in selltng cheap liquors,! 



lisbed the beer measure, whieh 
bears e bout the same proportion 
to wine measure that avoirdo- 
poise does to troy weight. The 
dry measure was also made larger 
than the wine measure, and was at 
length established at about & meiia 
between wine and beer measure., 
By wine measure are measured 
wine, all kinds of spirits, cider. 



and ^his custom at length estab-fyinegar^ oil, ^c. JBy beer meas*^ 



38 



TABLES. 



9^. 



Xrr. CIRCULAR MEASURE. 
60 seconds, " make 1 minute, ' 
60 minutes *^ 1 deg^ree, ^ 
30 degrees ** 1 sign, #. 
12 signs, or 360** 1 circle. 



"60 


'I 


e 


«. 


3600 


60 


1 




108000 


1800 


30 


1 


1296000 


21600 


360 


12 






nre are measuredale and beer, and 
by dry meaiare are measured all 
kinds of dry goods, com, grain, 
■alt, roots, frnit, lee. A standard 
bushel is 18) inches diameter 
and 8 inches deep. The statute 
bushel for mi>asuriDg coal, ashen 
and lime, in Vermont, contains 38 
quarts, or 2553 .6 cubic inches. 

QUESTIONS. 
1. Repeat the table of wine meas> 

ure. 
ft. How many cnbie inches in a 

wine gallon i 

3. How many pinb in a gallon ? 
gills? 

4. How many qnarts in eight gal 
loqs — ten, twelve f 

5. How many hogsheads in a ton? 
Q. Repeat the table of beer meas' 

ure. 

7. How many cubic inehes in a 
beer gallon ? 

8. Repeat the table of dry meas- 
ure. 

CIRCULAR MEASURE. 



9. How many cnhio iqcbes in a 
gaUtfn dry measure ? 

10. How many in a peek? hoir 
many in a bushel ? 

11 How many pints in a peek I 

how many in a bushel ? 
12. How many gallons in a bushelf 

how many in a quarter ? 
13.. What was the original stand.* 

ard of EngUsh measures of ca» 

pacity ? 

14. What kind of measure at pres- 
ent agree».:with this ? 

15. How did beer measure orig- 
inate ? 

16. W ha t f s its proportion to' wine 
measure ? 

17. What is said of dry measure? 

18. What are measured by win« 
measure? by beer? by dry ? 

19. What are the dimensions 1^ & 
standard bushel? 

90. What is coaWnt of a coal, &e. 
bushel in Vermont ? 



38. Every eircle, without i¥- 
gard to its size, is supposed to be 
divided into 360 equal parts, call- 
ed degrees, and these again to be 
subdivided into minutes aud see- 
onds ; so that the absolute c|0Rnti- 
ty expressed by any of these de- 
nominations must always depend 
upon the size of the circle. In 
this measure are reckoned lati- 
tude, loogKude, the planetary mo- 
tions, &c. 

QUESTIO^fS. I 

1. Repeat the table of oiroiilar( 



measure. 

2. How many seconds in two min* 
utes? three? four? sixty? 

3. How many degrees in twd 
signs? 3? 4? 6? 9? 

4. How is every circle supposed 
to be divided? 

5. What are the subdivision?? 

6. What does the quantity of these 
divisions depend upon? 

7. What is the use of this measure? 
8. How many miles in a degree 

of latitude I 
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XV. MISCELLAJ^EOXTS. 



12 things make 1 dozen, doK» 
12 dozen *' 1 grofls, g9, 
'i'Z gross ** 1 great gross. 
20 things " 1 score. 
24 sheets of paper, 1 qoire. 
20 quires make i ream* 
112 pounds 
10 things 
10 desras 
10 gross 

6 points 
12 lines 

4 inches 

6 feet 



u 
tt 

U 
<C 



1 qulntaL 
1 desiD. 
1 gross. 
1 great gross. 
1 Tine. 
1 inch. 
1 hand. 
1 fathom. 



6 feet make 1 pace. 
BOOKS. 

When a sheet is folded into two 

leaves, it is called Folio. 
When folded into 4 leaves, it is 

called Quarto. 
When folded into 8 leaves, it is 

called Octavo, 
When folded into 12, it is called 

Duodecimo^ or 12ino. 
When folded into 18, it is called 

18mo. 
When folded into 24, it is called 

24*. 



MISCELLANEOUS. 

laterrogftte the papils iuli€Dg^th of clock p^nJuIams.— 
table XV. thus ; how many thiogsjHiinds are used io meusuriug; the 
make one dozen ? bow mauy doz-jheight of horses, aud fathoms in 
eu one gross ? and so on throagh|mea9upBg depths at sf^a ? 
the table. The habit of reckon-1 QUESTIOxNS. 

iogby the dozen is well adpated tojl. To what is the habit of reck* 
the English method of reckoning'! outog by dozens adapted ? 
money; articles which were 48 a|2. What are points and lines used 
dozen being 4d apiece, Ta a dozen J io measuring ? 
7d apiece^ &ci Poiuts, lines andiS. What is measured by hands? 
inches are used In measuring thef by fxthoms f 

g ■ ii' ■ \ 

SECTION VI. 

COMPOUJfD JniJ^BERS. 



41. 1 . What part of a penny 
is I farthing ? 2 qrs ? 3 qrs ? 

2. In 2 pence bow many far- 
things? 2 I -2d? 3 1-2d? 6? 7? 
^? 8? II? 12? 

3. In '2 shillings how many 
pence? Is 6d? 28 6d? 38? 5s? 4i' 
6d? 58 6d?6s? 6s 7d? 

4. In one pound lOe how many 
shillings ? 2/ ? 2^/ ?. 3/ ? 3/ 5s ? 4/ SOs ?60? 66? 98? 100?' 102? 
189? 5/? 6i99? 



1. How BMiDy farthings are id? 
12d? 3 4d? Id? 1 id? 1 3-4(1? 

2. In 8 qrs huw' many pence' 
lOqre? 16? 14? 20? 28? 36? 32? 44 

4«? 

3. Fn 24d how many shillings? 
I8d? 30d? 36d? 60? 54? 66? 72? 79? 

4. Id 30s how many pounds? 40s? 



5. Inl/iiow many pence? In 
1b how many iarthings ? 2s? 38? 

6. How many dollars, in 5 ea- 
gles? seven? 



5. In 240d how many ponnd^? 
in 48qr8 how many shillings? 96 
qrs.? 144qrs.? 

6. In 50 dollars how many ea- 
gles? in 70? 



7. How many cents in t\% dol-l 7. In 500 cts how many dollars? 
lars? t re and a quarter? Rn5t5^ 
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8. How maay miDOleB in two 
hoars ? twoAad 3-4tht? 

9. How odftDy minates ia 3h. 
17 m.?-4h. 39tD? ih. alm.i 

10. In two weeks «nd five deya 
bow m»o7 (Iftys? three w. foar dJ 
five 17. six d.f nine w. three d. ? 

11. Id two lb. eayea ob. Troy, 
how many oc.? tWee lb. eleven ? 

12. In 4lb. 3 oz. avoirdiipoiB, 
how many oz..' 31b. 15 f 

13. la two rd.t'ft. bow many 
leet?4rd.15n? 

14. In 4| yds. how many qnJ 5 
yds. 2 qrs? 

15. lb one cord ^d sixty-four 
feet how many feet? 1 3-4 cord? 

16. In 1 bo. 1 pk. 2 qts. how 
many quarts. 

17. Tn one gnllon two quarts 
how many g;ill8. 

18. lot® 24' how many min- 
utes. 



8. In ISOai how many hours/ 
I66«i. 

9. Hew Mtty hoan ia IfiTav 
279BMI7. 

10. In 1 9 days how many weeks* 
S5d,4U66d. 

11. In 31 oonees how many lbs, 
47 OK. 

13. In 6t oc bow many lbs, $3 
ounces. 

1!S. la 20 faat boW many rods, 
61 feet. 

14. In 19 qrs faoW man^ yardn 
22 qrs. » 

15. In 192ft how many cordis 
22J4feetf 

16 In 49qts how many bu^els» 



on 



17 In 46 gills how many gall- 

18 In 144' how many degrees^ 



4IL ^* A boy bought a book 
for 7d, and a slate for 1 Id, what 
did they both cost ? Ans. la 6d. 

2. K a yard of cloth cost 28 3d, 
and a handkerchief Is 9d, what 
did both cost.' 

3. If a gallon of molasMs cost 3s 
4d , and a pound often 4s 6d, what 
did both cost? ' 

4. What is the sum of ^ 50m 
and 5h 30m? 

5. Three pieces of meat weigh- 
ed as follows, one 5lb 7oz, one 41b 
fioz, and one 21b 10 ox, what did 
they all weigh? « 

6. A man had 4 bags of wheat, 
one contained 2b« 3pk8, one 3b u, 
one 3b u. 2pks, and one 4b u one pk, 
bow much did they all contain? 

7. A man has 3 bottles, one con*- 
tains one gal. three qts., one two 
gal* one qt and one three gal. and 



two qts., what do they all contain* 

8. How many cords in 2 loads 
of wood, one containing one cord 
46 feet, and the other one cord 90 
feat. 

9. There Is a garden the four 
sides of which are as follows, three 
rods twelve feet; five rods seven 
feet, three rods eighteen feet, and 
five rods, what is the distance 
round it? 

10« How many degrees in3^\ 
24', 56' and 15\ 

11. How many bushels are 15 
quarts^ 18 quarts, 28 and 30 qts. 

12. How many pounds are four- 
teen oe, twelve oz. thirteen oz. and 
fifteen oz* 

13. If the sun set 6h 35m, what 
ib the length of the day, the fore-- 
noon and afternoon being equal? 



4SI* ^ -^ ^^y bought a slate 
for lid and sold it again for otne 
shilling, how much did he gain? 



2s less Is 3d are bow much.' 59 3d 
less 4s 6d? 6s less 4s 6d? 7s 3d less 
6a8d?.5sldletaU(tf 
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2 A. boy bc^asT^t a boek for 3s 
4(1 and soM it fur Is 9d, how much 
(X'iU hfi lose f 

^ 3 If a g^alloa of molasses cosl 
3s 4J uad a potind uf tea 5* 3d, how 
much more did ihe tea cost than 
the molasses? 

4« A person bought 61b 9oz of 
b 11 tier aud sold 31b l^ozhow much 
did he keep for himself ? 

5. There are 2 boxos of wheat, 
t)ne contains 7b 1 p and the other 
5b 3p, how much more does t>ne 
t:ontain than the other ? 

6. From a keg^ which coiilaiiied 
eleven g^afloos two quarts of wine, 
six gallons three qts were drawn 
out, how much remains in the ke^f 

7. What is the difference' be- 
tween 7in 6fur and 6m 7 furloikgs? 



8. What is the difference be- 
Iween UsOdand lis lid? 

9« A mat* hayiti^ twelve basb- 
cls of oats in a bin, took out 7bufh- 
els and 3 pecks, how much remam 
in the bin? 

10. One side of a lot of land is 
14 rods 7 feet lon^ and the oppo- 
site side IS 12 rodff 13 feet^ wferat is 
the difference ? 

H. The weight of a caH and 
load of hay was 19 hund. 17 lb. 
and the weight of the cart 3 bund. 
^61b. what was the weight of the 
hay? 

12. If an eclipse begin at 8h. 
46m. and end lOh. 14m. what is its 
duration? 

13. If the sun rise 4h. 52m* liow 
many hours to noon ? 



43. 1. What will 2 yards of 
cloth cost at 9d per yard ? 

2. What will 3 yds. of cloth 
cost at Is. 6d per yard? 

3. There are 4 box68 of butter, 
and each contains 3 lb. 6 oz. how 
much in the whole ? 

4. Flow many shillings are^ our 
limes Md.'' . 

5. Haw much is 3 limes 6*1-2 d. 
a. How many pound* are fiye 

times 8 ox. ? ^ 

7. In 6 pieces of cloth each cori- 
taitiin^ 2 yds. 3 qrs. how many 
yards ? 

8. I f a basket hold S qts. one pt. 
what will 7 surh be/sUets hold ? 

9. What will 6 yds. clttth cosl 
atone shilliD^ one penny a yard r 

10. If Ji person smok6^3 cigars a 
day, how much will his cigars cosi 
him fcr one wefek at a peiriuy a 
pieced 



<M- 1- If. 2 yds. of cloth cost 
It. 6d, what is that per yard? 

2. If 3 yds. of oloth cost'^Si 6d, 
what is that per yard ? 

3. If4box6scotttain ]31b.86z.? 
of butter, bovir maeb is that each 

^9/ How many times 4 in Ss. 8d? 
c. How many time83 in Is. 7d^P 
6« Divide 2 lb. 8 oz. of raisins 

among 5 boys ? 

7. Divide 16 yds. 2 qrs. of cloth 
into 6 pieces^ how^tnuch in each 
piece? 

8. -If you put 2 1 qts. one pt. io« 
lo 7 baskets, how much will there 
be ill ^ach? 

9. If 6 yds. of cloth- cost 6#. 6d 
what is that a yard? 

10. If a person's cigars cost him 
Is. 9d a week and he smoke 3 
a duy, tioW much is that a piece? 



4S> 1. At One shillitig a doz- 
en, hdW much a piece i? 2? 5? 7? 3? 
4? 8? 10? 9? 
V2i At ten C-mts a destti, how 

s 



much a pieee ? at 15, 20, 25, 40, 
35. 30* 70, 85. 

When thingii are sold by the 
U^sm, of ten, we have only to cut 
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off the right band figore of thejHow ihuch in eight? in (en? Ave? 
price and (hose on (he left fhovj 11. If a person (ravel a mile in 
bow moch the things are apiece, &; 20 minutes, how many rods does 
the figure cut off is to be regnrdeii ihe go in one minale ? in 1^ ? huw 
as a deoioial. Ten cents a desm it 'many rods in an lK>ur ? 
one cent a piece, 15 cents is 1.5 oi i 12. 11*360 degrees be divided in* 
one cent five mills, &c. jto 13 equal part?, bow many de** 



3. At one dollar 20 cts. a de9tn. 
how much a piece? At ^l,50f 
1,75? 2? 2,25? 3? 

4. If 100 needles eost 50 centF, 
how much is that apiece ? 

5. If a quarter of a dollar be di> 
vided between 2 boys, boT7 much 
will each receive ? 

6. ir a person drink a pint of 
rum a day, bow many gallons will 
he drink in 4 weeks ? six weeks? 9 
weeka?. 

7. If a gallon of molasses cost 
50 cents, what willonequarl cost ? 
One f)int ? : 

8. Ifnineyarda of ribbon cost 
108 cts. how much is tliat yard ? 

9. If two pounds of raisins be 
divided amoogp eic^ht children, bo v 
many ounces will each receive ? 

10. How much wine in six I^H 
ties, each containing 2 qts. on JPR 



■^rees in each ? what are these di- 
visions called ? (p.38) 

13. In 12 shilliugfl how many 
times two pence ? 3 pence ? 4d ? 
8d? 12d? 

14. La a rod how many times 3 
foet ? in 2 rods ? 

15. I wish to draw off 9 gallons 
of wine into boitlee, cootakiingf 
pts, qts. and 3 pts, each an. equal 
bumber, how many must I have ? 

16. Two boy* are to carry in. 
12^ bushels oi apples, one wUb a 
basket which holds 3 perk;, und 
the other's holds half a bushel, and 
they are to go an equnl number of 
times; how many times wijl it re- 
quire ? 

17. When the sun rises at 4h. 
15m. whRt is the length of the 
Qjght? what the length of the 
day? 



SECTION VII. 

CHARACTERS EXPLAINED. 

■ -% ■" 

40. I'^c expression of arithmetical operations is considerably 
abridged by the use of the (olluwing characters : 

f A'^ua/i/y of two quantities, or sets of quantl- 

I tie?, is denoted by two levpl, or horizontal 

=s:E«,UALiTY. •{ lioc?, placed between Uiem ; na 100 cent5=l 

dollar, which signifies that 100 cents are equal 
Jo one dollar. 

lAddilionii denoted by a cross, formed by 
j^, J one horizontal and one perpendicular line, 

-f-ADDiTroir. < placed between the nun/^ers ; as 4-f 5=0; sig- 

nifying ihdiiAadded io 5,or 4p/w«5, are equal to 9 
MiUliplictttion \% denoted by a cross form- 
ed by two oblique lines, culled St.'Amlrew'a 
X MVLTIPLICATION. •{ cross, placed between the numbers; as 5X3 

1=15, signifying that 3 times 5, or the product 
\joi 3 multiplied by 3 is equal to 15. 
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■SUBltlACTION. 



r. 



Subtraction is deDoted by one horizontal 
. mark, plHceil Welweeo the numberi ; ns 7 — 4 
1 -=3; signify inj^ that 4 taken from 7, or 7 minus 
4* are equal to 3. 

Division is den«leil in three ways ; l^t, by 
the reversed parenlhcais; 2d'y,by a horizoup 
tal line piaoed between the -numbers, with a 
dot on each side of it ; and 3d!y, by writing 
the number lobe divided over "the one by 
\ which it is to be divided, with n line between in 
I the form of a vulgar fraction. Thus 2)6(3, and 
>^ I 6-f-2=s3, and f -^l, all signify the sanie thing, 

I namely, that ^ is contained in 6 three times, or 
I that if 6 be dividided into two parts each of 
Lthose parts will be 3. 

Jsfoi^, — ;The pupils should be frequdnlly and thoroughly exercised 
in the use of these characters upon the sUte, or bla^k board. 



)C-,or-r-or jj 
Division. 



^y, I . How may the express- 
,»■«»> of arithmetical operations be 
abridged ? 

1, How is the equality of two 
quantities denoted? Make the 
character. 

3. How is addition denoted ? 
make the character. What is il 
cabled ? . 

4. l4-f7=howmany ? 25-f7= 
how many ? i6-|-9-j-3==how ma- 
ny ? 2s4-3-f-44"^=*=^°^ many? 
^}-hf=hovv many ? ^4-|=ho\v 
many?16 i4-44=Howmaa>- ? 44- 
^-|-_|==hbw ma«y 12ths ? how ma 
liy 24(Ii3 ? . 

5. i+|=how many lOths ? 

6. J-f-l='»t)w many 12Lhs ? 
i>4ths? 36ths? 



7. 4f-fG^^=how many 
lOUis? wholes? 
- 8. 2|4-l^bowmany 18ths? 
9tb8 ? wholes ? 

9. l^-f 2^-f3g-f4^=bow 

many ? 

10.^ 1 74-71 pus27s=how many? 

li.^ 1/. 6f.plusJ4«.sshow many 
pounds ? 

12. 16s. 8d.plusli.0s.4d.=how 
ny $? 

33. Is. 6d. pla8 9d.-(-3d.=how 
many cents ? 

14. 41b. 13a2.-f3lb. llozs=how 
many lb. ? 

15. 2^fl-f l^Vt.=bo>v ma-- 
«iy inches. 



48- By what character is mul' 
tiplication denoted ? Make it. 

2. How could you Signify thai 
8 was rouUipied by 7? . 

3. 8x7=how mttny? 9x9? 
14X3? 14X4? 11X5? J5X4? 



5. How many are Hx2 ? 2iX 
3? 4^X4? 5fX6? Q^XQ} 7 

fX7? 

6. How many are 1X4 fix 2? 

7. How are 74 mnUiplied by 7? 
by 8? by 10? by 12? 

8. What cost 2 yards of cloth at 



13X3? 12X13? 3X'2X4? 

4. What would you understand! J jj';'g„,g7';;j fat 22Vt"s.l'27f 
^'il^yr*^^"=^>^^^' ^X^><^| 9. if 30 cents buy three quar 
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tcrs.of a yard wbnt wUi 2 yJ*. 
ewl? 4yardi? 6? 5? 7? 



10. In 8 parcels each coDtniniog 
3lb. 3oz. Uow many half pounds ? 



49* 1* By what character ie 
^ubtracUoo deooUd ? Make it. 

2. How would you sigoiiy that 
5 was subtracted, or takeu from 9r 

3. Q^Spshow many? 0—9? 
la— 7 ? 10— 9? 24—15'.' 30— 18f 
J6— 11?. 41— 16? 

4. What would you understand 
by 17— 9plu»l2— 4? 9— 7plus21— 
19? 4— 61plu4l2— 3? 

o. l^.-^l8.=bow .many shill- 
ings ? 

6. 2i.— 9d.3sshowmany pcoce? 

7. 3f. 4d. — Is. 6d.2=how tnacb ? 

8. 2i'd.— 1 tftsshow much? 

0. S§— yjrd.=equal how 

much ? 

10. 2/. Sfl.plusl/. 68.— 3Z. how 
much ? 



11. Smi. — 8jfur.s=how much? 
" 1 2-. i— 4=a=how many 4th8 ? 

13. «f — ^^^^=how many 
24lhv? 8tbs? 16ths? 

14. §!b. — 3oz =how many 



uuiiccs 



} 



16* 1 dol. — -fjj dimc=ho\r 

m.nny cents ? 
IGJ 2dol.t-.14ct9.^how many 

OffDtS ? 

17. 1 guinea — 1 dollnr=how 
many .shillings? how many uoU 
lars? bow many cents? 

18. Twelve pounds — 3 lb. 4 oz. 
oz.=r=how mnuylb,? 

19. Take 1 oz. from Icwt. what 
remains ? 



50. !• 1^7 to<>^ many melh- 
o-h ' li tlivisi'.'.i cUiJoled .'' Writ'j 
t»ic-ru ilowij. 

2. How would you signify the 
division of \t by 4, according to 
the first method ? the 2d ? the 3J? 

3. 3)9(=how many? 4)9(= 
how many ? 

4. l5-S-5=ailOW 

25-f-6 ? 

5. y=Ko\v many ? 

6. l7-f-5=how many ? 

7. How would you express the 
division 2 by 1^2? of 12 by 2? 



many 



\1 



4? 



«5. How won III you express tne 
•Uvisiou 31 by 4 ? what wtrald tha 
answer, or quolieiil be.'* 

9. How would you express tI|Q 
division of 1 1 among 5 men ? how- 
many cents woulc\ each receive ? 

10. Divide 2lb. of raisins Ainon«; 
3 boys, how many ounces would 
each receive ? 

1 1 . What is the expression by 
characters of 7 plus 5 muUiplied 
by 8 and divided by 10 ? 

12. How would you denote by 
characters 9 minus 3 plos 4 mul- 
tiplied by 3 and divided by 6 ? 



SECTION Via 

MISCELLANEOUS QUESTIONS. 



^i|., 1. If 2ib. of >aisiu8 cost 
25 cents, what will lib, cost? 
what will 31b. cost? 4lb? 61b? aib? 
l2lb? 

2. If 3 yards.of cli>th cost 9 dol- 
lars, what will 2 yd?. cosV 4 vJs ? 
5 yds.=* 7 yds? 9 yJs? 1 1 yds? 



3. If 2 bushels of ryp cost 5 
shillin§fs. what will 3 bushels cost? 
5 bushels? 6 busheU? 7 busheU? 

4. If ,^ of a yard of cloth cost 
2 dollars, what will 2 yards cos|? 
3yd5? 5yds? 6yti?? 

5. When oat.:* are 2?. 6.1. a bus. 
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how mftoy dollars will 8 biu. cost? 
JO bus.? 11? ,13? 20? 

6. If a family consoma 2 bus. 
and a ^hsdf of grain in a week, 
how much will last them 4 weeks? 
5 weeks? 6 w? 3w? half a week? 

7. If a horse eat 3 bushels and 
1 fourth in a weekt how many bus. 
would he eat ia 8 weeks? 4w? 3w? 
in half a week? 

9. l( 3 mea|oan build 9 rods of 
WhW in a day, how many men will 
build 12 rods in the same time? 
18 rods? rods? 24 rods? 

'9. If 6 men can make 18 rods 
of fence in a day, in what time 
will they make 9 rods? 4^ rods? 
24 rods? 21 rods? 27 rods? 



11. If a horse run 5 miles in 10 
minutes, how far will he run in 20 
minutes? 15m? 30m? 1 h? 

12. If 2 inkstands cost 28 cents, 
what will 3 inkstands cost' 5 ink- 
stands? 

13. If a yard of cloth cost |4 
what will |yd cost? fyd? |yd? | 
yd? 9yds? I3yd8? 

14. What is the interest of |5 
for a year at 6 per cent per an- 
num? (19.) |7? ^9? 1 1 2? 1^15? 

15. What is the interest of |5 
for 9 months at 6 peroenl? for ly 6 
mo? for 6mo? for 3yrs? for 2yr 9 
mo? 

16. If 3 tons of hay cost 915» 
what will 5 tons cost? 7 tons? 9 



10. If 4 bushels of rye cost |2 tons? ^ ton? 2 tons and one fifth? 
what part of 1$ will 1 bushel co3t:(6 and 3 fifth tons? 12 tons? 



0)2, ]. What part of a week 
is one day? 2 days? 3 days? 4 days? 
5 days' 6 days? (See Tables, Sec. 

V.) 

2. What part of a month is 1 
day? 2 days? 3 days? 1 week? 2 
weeks? 3 weeks? 

3. What part of a i^ear is 1 mo? 
2 mo? 3 mo? 4 mo? 5? 6? 8? 7? 1 1? 
10? 9? 

4. What part of a (fo^ is 1 hour? 
3h? 4h? 2h? 6h? 8? 12?' 15? 20? 

5. What part of an hour is 1 
minute? 10 minute?? 15? 20? 30? 
45? Let the pupil be required to 
reduce the fractious to their low- 
est termsi thus; — 10m=J§li. 
=ili. 15tn.=i^h=ib. &c. 

^ t> What part of a t/ard is ] 
fool? 1 foot and a half? 2 teet? 

7. What part oi'n/oot is 1 inch? 
3in? 5in.' 6in? 9in? ^iu?, 1 barley 
corn? 

8. What part of a mile is 1 fur- 
long? 3fur?4rur? 40 rods? 20 rodb? 
10 rods? 1 rod? 40 chains? lOcha? 
5cha? Icha? (Table VII. p 35.) 

9. Whatptirtofayard is 1 nail? 
2 nails? 3 nails? 

9 



10. What part of an ell Eniftish 
is 1 quarter? 2<ir? 3qr. 1 nail? 2aa? 
3na? 

11. What part of a square foot 
is 1 inch? 2in? I2in? 36in? 72? 

12. What part of an acre is 1 
rood? 2 roods? 40 rods? 80 rods? 
20 rods? 10 rods? I rod? 

13. What part of an acre is I 
square chain? 5 sq. cha.? 7 do, 5? 
3? 

14. What part of a foot is 1 
solid inch? 864 solid inches? 

15. What part of a yard is one 
solid foot? 3U? 9fl? 20ft? 30ft? 

IQ, What part of a cord is I sol- 
id foot? 2ft? I Oft? 32ft? 64fl? 96ft > 

17. What part of a pound 'J'roy 
is loz? 3oz? 6oz? 9o2? 13oz? )5o?? 
20oz? ^oz? ioz? Ipwt? 

18. What part of a common lb. 
is loz? 2oz? 4oz? 8oz? lOoz? 12oz. 
half an ounce? 'quarter of an oz? 

19. What part of Icwt is 1 lb? 
21b? 56 lb? 28 lb? 141b? 7 lb? 84 
lb? 

20. What part of a' quart is 1 
gill? 2 gills? 1 pint? What part 
of a gallon is 1 qt? ] pt? 1 g;ill? 
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SI. ^htt part of h bushel is 1|24qts? 2pti? 1 pint ? 3 ptnUf 1 ^11^ 
peck? 1 quart? 4 quarU? 16 qtt?|2 grilh? 



1. If a staff 4ft. long caat 

a fthadow 5 feet. What u the height 
of a tree that caiti a shadow 50 ft. 
at the same time? What is the 
height of a tree whose shadow 
measures 25 feet' 75 feet' 100 feet? 

2. When a staff 6 feet long casts 
a shadow 5 feet, what is the height 
of a liberty pole whose shadow 
Measures 100 feet? 

3. If a cistern, which holds 90 
gallons, receive 53 gal. and dis- 
ohai^ge 44 gal. per hoar, in what 
time will it be filled? if it receive 
36 and di«charge 37 gal. per hour, 
ia how many hours will it be fill-, 
cd? 

4. If a cask of wine cost |!64, 
What is the cost of | of it? 

5. If a man spend |24 ^ ^^7^ 
how much will he spend in a 
Week? 

6. if a man travel 3 miles and 
a half an hour, how far will he 
travel in 3 hours? in 5h?in l^h? 

» 7. Two men^ start from the 
same place <ind travel the same 



way ; one at the rate of 3| mileg 
an hour, and the other at the rate 
of 3f miles an hour, how far are 
they apart at the end of one hour? 
2 hours? in how many hours will 
they be just one mile apart? 

8. A man failing in trade, could 
pay his creditors only 60 cents on 
the dollar, how mach would he 
payon|2? $5? (8? |1C? |12? 

9. U 5 bushels of oats will 
serve 4 horses 1 week, how many 
bushels will serve 12 horses the 
same time? 

10. If 6 dollars worth of provis- 
ions will serve 3 men 9 days, how 
many days will it serve 1 man ? 
2 men? 7 men? 

11 If f 10 worth of provtsiena 
will serve 7 men 4 days, how ma- 
ny days win they serve 9 men? 
14 men? 3 men? 

12. If ^8 worth of provisions 
will serve 7 men 3 day;, how ma- 
oy men will it serve 1 day? 2 days? 
5 days? days? 



54. 1. If a p^ck of wheat 
make 12 ten penny loaves, bow 
many penny loaves may be made 
from it' how many two penny 
loaves? 5 peony loaves? 

2. If a peck of wheat make 10 
eight penny loaves, how many 6 
ppnny loaves may be made from 
it? 

Ten 8 penny loaves^OO T'enny 
loaves, and 80d loaved=13} six 
penny loaves. 

3. Two men hired a pasture 
f«r 60 dollars ; one put in 7 hors- 
es, and the other 3, What ought 
each to pay? 

4. Three men commenced trad& 
together; one put in |30, anoth- 



er $40, and the t>lher |50, and 
they gained |72 dollars; what/ 
was each man^s «hare ? 

5. Two men hired a pastnre 
for f24, one put in 3 cowi for 4 
months, and the other 2 cows for 
5 months, how mnch ought each 
to pay? 3 cows 4 mo.asl cow 12 
mo. and 2 cows 5mo.=s;l cow 10 
mo. Their shares then are as 12 
to 10. The three preceding ques- 
tions involve th^ principles of fel- 
lowship. 

6. A and B trade in company ; 
\ ^pnts in 1 dollars for 4 months, 
and B 2 dollars fo.r 3 months end 
they gained 90 cent?, how many 
cents must each have ? 
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7. C 'an^ D trade in company ; 
C puts ia 2 doUan as oftcD as D 
puts in 3 ; C*a money is employed 
7 months and Vt 5 months and 
they g;ained f 58, what was each 
man's share of the gain? 



8. E F and G trade in compa- 
ny ; £ puts in #20 F 40and G 60. 
F*s money is in twice as lon» as 
G*s, end £'s 3 times as long^ as 
F's ; they gained 88 dollars, what 
is each man*4 share of the guin? 



66» 1* Of what number is 6 
one third part ? one fourth ? 

2. What is one sixth of the num- 
ber of which 6 is ^ ? of which 6 is 

3. Of what number is Z one 
fourteenth part? one 19th part? 

4. Eight is 2 times what num- 
ber ? 4 times what number ? 

5. John received 49ents, which 
were f of the whole, and Janicg re- 
ceived ^, how many did Barnes re- 
ceive? 

6. If 5 eighths of a load of hay 
cost 10 dollars, what would the 
whole load cost ? How much salt 
at f 4 a barrel would pay for the 
lond ? 

7. 10 are I efhow many times 4? 

8. If I of a pound of coffee cost 
16 cents, what wil a pound cost? 

9. If 4 fifths of a yard of cloth 
cost 20 cents, what is that a yard? 
iiow many melons at five cents a 
piece would pay for a yard of the 
cloth ? 

10. 20 is 4 fifths' of how many 
times 5 ? 

J I. A man sold a cow for 14 
dollars, which was 4 sevenths of 
wlxat she Cost him, how much did 
he lose? 

12. 14 is 4 sevenths of what 



number ? 

13. 16 is3fiAhs of how many 
times 6 ? 

14. 24 is 3 fifths of how many 
times 10? 

15. 28 is 7 tenths of how many 
times 9? 

16. 30 is 5 eights of how many 
times 7? 

17. ilorace gave George fouf 
cents, Whicii were one thirJ of all 
he had, how many had he? 

18. 5 apples are ^ of how many 
apple*? one sixth of bow many? 
one eijrhth? 

19. Four dollars are | of how 
many dollars? are ^? |? 

20. A man bought a horse and 
saddle for 25 half eagles and the 
horse is worth 4 fifths ofthe j>rice 
of both, what was the worth of 
each? 

21. A man sold a harness for 
36 dollars, which was 6 fifths of 
what it cost him, how much did 
he gain? 

22. A roan bought 12 barrels o^ 
flour and sold them for $54, which 
was 9 eighths nf what they cost 
him ; what did it co.«t per barrel ? 
and how mu^h did be gain by the 
bargain ? 



50. 1 * How much is ^ of ^? 
4 of ^? Ans. ±; for 1 half is three 

sixths, and 1 third of 3 sixths is 1 
sixth, or 1 third is 2 sixths and ^ 
of 2 sixths is 1 sixth. 
^ 2. How much is ^ of I fifth? ^ 
is 5 twentieths and 1 fifth of 5 
twentieths is 1 tw-calieth, i. c. a| 



compound fraction, which is the 
fraction of a fraction, as ^ of one 
fifth is reduced to a single one by 
multiplying the numerators togeth- 
er for a new numerator and the 
denominators tos^ether for a new 
denominsi(.tor. 
3. Uow much is i of I seventh 
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of a pound? Ans. ixt —^9 ^^• 
4. How much is {uff of a mile? 

. 5. Huw Diucb is I of } of a rod.' 
3 Dinths of 4 eleveulhs ? 

G. How many rods iaamile? 
(p. 35.) in ^ mile? in j| of j^ mile ? 
in ^ of i of ^ mile ? iu | mile? id | 
of i mile? 

7. How many inches in ^ of ] 
third of a foot? io 1 third off of n 
fool? 

8. If 1 yard of cloth cost ^ of 4 
fifths of H dollar, what will j of n 
yard cost? 1 eig^hth yJ.? 6 ei»hth«? 

9. If a pouud of coCfee cost 27 
cents* what will ^ of} lb. ^t? 1 
third of I ninth lb.? ^ 



I 10. What part of a foot is one 
third of an inch ? Ans. I third of 
I twelfth or 1 thirty sixth. 

1 1. What part of a foot are two 
barley corps ? 3 barley corns? 

12. What part of a shilling; is 1 
farthing? VVhat part of a pound u 
I penny? 6a? 9a? 12d? 1«? 24? 

13. The diameter or distance 
tbrou£:h the earth being- 8000 
miles, how far is it to the centre ? 
what is ^ the diameter? 1 third? 1 
eighth? 5 eighths? 

14. The circumference, or dis- 
tance round the earth being 25000 
miles, what is one half the circum- 
ference? 1 fifth? 1 eighth? 1 tenth? 
1 thirteenth? 



67. 1- If ^ lb, of sug:ar cost 
25 cU' what will 1 lb cost? what 
will 3 lb. cost? 5 lb? 8 lb? 7 lb? 
101b? 

2. If 3 yards of cloth cost 30 cts. 
what will 1 yard cost? 2 yards? 6 
yds? 7 yds? 10 yds? 15 yds? 20 
yds? 19 yds? 

3. If 4 yards of ribbon cost 16 
cents, what will 8 yds cost? 5 yds? 
7 yds? 9 yds' 12 yds? 20 yds? 16 
yards? 

4. If a horse eat 5 pecks of oat$ 
a week, how many bushels will hf 
cat in 4we«k"»? in 6 weeks? in 9 
weeks? in 7 weeks? in 5 weeks? 

5. If 10 yard? of cloth cost ^5 
what is that a yard? what will .t 
yards cost? 20 yds? 17 yds? 9 yd* 
26? 31? 75? - 

6. If 9 yards, of ribbon cost 81 
cents, what will 3 yard? cost? what 
wills yards cost? 7? 8? 

7. If li toil of hay will keep 1 
cow through the.winter,how much 
will keep 3 cows? 5 cows? 6 cows? 
9 cows? 12 cowp? 

8. If a horse run 3 miles in 12 
minutes, how far will he run in 
6 minutes? 8 minutes? 20 minutes? 



18 minutes? 30 minntes? 27? 9? 
~9. If 3 pen knives cost 39 cents, 
what will 2 cost? what will 5 cost? 
6? 4? 7? 

10. If I oF a yard of cloth cost 
|I6, what will | cobt? Ans. Iff 
costj|6, 1 eighth will cost ^2, and 
I $10. What will 1 yardcost ? 4 
yard? i? l^yd? If? 1^? 

11. If a man travel 9 miles in 3 
hours how far will he travel in 2 
hours? in 5 h.? in 7? -12? 10 1-3? 

12. If we are carried by th§ di- 
urnal motion of the earth 80Q 
miles an hour, how fur are we car- 
"led in ^ hour ? | hour? in 5 min- 
jtes? in 1 minuie? 

13. If we are carried by the an- 
iual motion of the earth 68,000 
miles an hoUr, how Air are %vi& 
carried in half an hour? a quarter 
ofanhoiir? in 5 minutes? in one 
minute? 

14. If light be g^ minutes in 
coming from the sun to the earth, 
how long will it be in going: from 
the sun to Hershel, Hershei being 
:^0 times as far from the suq as t'h& 
e«i-th is? 
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68« ^' Of Iho trees iu an or jholf in the r.aler, one lliird it» the 
chartl, ^ bear apples .-[- plums nudjoiu-l ho'1 6 i'ect abuve Iho water, 
^20 boar cherries; how miuiy trees, what i.< its k*ri^(|j? 



are there ? 



"7. Iu H pcho<^l 5 sevenths of the 



2. Of theirees in a garden onejpnpiia aro loHniiu.^ intcIleclUHl u- 
balTbear appfes one fourth pftncl.-jrUl»:^ittu', 3 fourlcenlhij are learc- 
cs, one sixth plums, 4 bear pears m^ ?;'?'»griiptjy nod the real, 3 in 



and 1 cheries, how many trees are 
there? 

thei» 4+ J 5— tht^ reiuaiuinj; yi^- 
a„d if yV«o,i^=12X5=G0 
An&wer. 

3. A boy havings spent -J and | 
Qf hi? money bad fOciintsieftJiow 
mach had he dt first? Aus. 24 cts. 

£xpUin th^ operation. 

4. In .a school 1 filih of the pu- 



auntbcr are learning latiu, wiiat 
is the nnMiber of pupil?? 

8 Whirh is most 6 thirds of 20 
apple?, or 40 apples? 

5. What is ilje dinfcrencc be- 
twf.pn 5 orangpc?, nnd I third and 
1 ho If of I tliird of 1 2 orange*? 

10. {si her'-; nnv difffronce !>c- 
twcen ] third of 1 half and. 1 haU 
.)f 1 th? rd? 

11. John had I third^ofn nrwlon 
Mid gave \ of what he had to 



pils studygcograpiif 2Mh3 Hr€|j«^,e1, what partof the meloii did 



learning to write, and the rcet, be- 
ing: 20 in number, arc learning in- 
lelleclt.ml arithmetic, what is the 
wholo number of scholars ? 

,5. Trjple, 0210 h«lf, nnd I fourth 
of rtccrti^iu -number is 30; what 
is Uiat number? 

6. There is a pole w-hich is one 



James have? what part had Jolui 
left? 

12. A hoy beins; asked how ma- 
ny apples he had, said, if I had as 
rti'nny more as I now hare, and half 
js ninny more, I should have on 
hundred ; how many had hcf 



60- 1. A cistern has 2 cooks ;j would last him 3 ami obo third 
the lirst will fill it iu three liours.l weeks. 

thxseecond in siKbours: how muchi 3. If one man could bulM a 
of it would each (ill in an hour ?|picco of wall in 4 dnys, and an* 
how long would it take thein both oiiter man could do it in 6 day5, 
to^etlier to fill it ? how much of it would each <lo ia 

2. A man and his wife fonnd byfono day? How many days would 



experiment, that when tlvey were 
together a bushel of wheat would 
last unly 2 week?,,, but when the 
Elan was gone, it would Intt hi? 
wiib 5 weeks ; how much of it did 
both together consume in one 
week? what part did th\3 man 
consume in one week? how hm^ 
wouVl it last the man alone ? Ads. 
Both together would consume 5 
t.enMtsof a bushel in a week, the 
w^fDan alotie 2 tenths iu a week, 
the naati aloqe 3 (enth?, aad a bus. 



it take Ihcm both to do it ? Ads. 
2 and t^vo fifths. 

4. A cistern has 3 cocks, the 
fii-st will fiill it iu 2 honrf, thesec- 
ond in 3 honr», 4Kid the third in 4 
hours, what part of the wtK)le will 
each fill in I hoa^? how long 
would it take to ^U it if all were 
running at once ? 

6. A man being asked the price 
of his horse, said, his horSe tind 
saddle were worth |90, but tho * 
hofsc was worth 8 times as miich 



50 



INTELLBLLECTUAL ARITHMETIC. 



GO. 



-/ 



a% the sBclJie, what was the ^vorth 
of each ? 

6. A man, having u cow, a hog, 
and a ^hcep, aDt.1 being asked the 
value of each, eaid, that the ho^ 



second one fourth ; in the tliiril 
one »ixth, and in the fourth 1!0 
bushels ; how much graiu had lie? 
9. If $40 worth af provisiocs 
will serve 24 men 20 day», how 



M'as worth twice as much as Hip Ion* will $20 worth scrvcl2 men? 
sheep, end Ihe cow twice as muchj$GO worth 36 men? $10 worth 
wsthe ho;*, and that all to 'ether l« men ? 



were worlU .f 5G ; what wa3 the 
value of each ^ 

7. A boy lou;jrht an apple, a 
peai and a melon for IC cents ; for 



10. What number is that to 
which if Hi half be added the 
sum will be 45? If to a number 
haif itself be added the sum ia 



the pftar ho gave twice as mudi # and ff 4 are 45. ^ Isi 30. Ans. 



as frr the apple, and for Ihe mel- 
on 3 times as much as lor the pearj 
vhat was the price of each ? 

8. A farmer bein^ a&ked how 
much grain he iiad, replied, that 
it was in 4 bins ; in the first he 
bad oue third of his graiu, in the 



11. What nuibbcr is Ih'at to 
which if its third v"i't be added 
the »lim wrll be 36 ? 

1^2. A man being asked his a^^e, 
replied, that if its 1 fifih part be 
added to it the suon would be 54 ; 
^'hat was his age..' 



00. I* If I n^i^ & quart of.be melted with 2lb. 23 carats tine, 
chcirrie?, worth 8 cents, with a ql.Uvhal will be the fhieness of the 



of currants worth G cc»lp,what 
U a quart of the miaclure *worLh ? 
Ans. 7 cents. 

2. If a pound of raisins, worth 



mixture? 

7. I have currants worlh 5 cents 
d pint, others worth 3 cents a pint, 
in what proporli»>n ro^st they be 



12 cents, be mixed with a pouodfhiixed to make the misttfre worth 



of ffgs, worth 16 cents, what is 1 
pound of the mixture worth? 
3. If 2 quarts of rum, worth 14 



4 cent& a pint ? Ans. in equal quan- 
tities. 
8. I have berries worth 5 cents 



cents a quart, be mixed with 1 a pint, and others worth rt cents a 



quart of rum, worth 18 cents a 
quart, what is a quart of the mix- 
ture worth? 2 quarts at 14 els. 
are 28 cents, and 1 quart at 18 is 
18 cents, and t8pIus28G=^6 els. 
3qts. then cost 46, cts. and 46-s-3s= 
15^ cents. An?. 

4. If 31b. of sugar, worth lOcts. 
a pound, be mixfid with 21b. worth 



pint, in what proportion must I 
mix them that the compound may 
be worth 7 cents a pint? Each pint 
at 8 cents will be worth 1 cent 
more than the osean, and each at. 
5 cents will be^ worth two -cents 
Ifiss than the mean, they must 
therefore be mixed ia proportion 
as 2 pts. at 8 cents to 1 pint at 5 



13 eents a poUfid, what is a pouud.'cents, to make the mean worth 7 



of ti»e mixture "iforth ? 



5. If 4 bushols of oats, worth ' 9. If 2 lb. of silver 20 carats 

$5 cents a buaheli be mixed with fine, be mixed with 4ib. of pure 

^-4 bushels of rye, worth 40 cents aisilrer, what will be the fineness of 

♦ Vushel, what is a bushel of the the mixture? A carat is the 24th. 



cents apiiit. 



miX'ture worth ? Ans, 3"2i cents. 
6. If 3 lb. of gold, 20 carats £ne, 



part of any .thing, or quantity, and 
when gold or^il ver is said to be so 
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many carats finejt is understooo 
Ihat }f the whole mass be diviile^i 
into 24 equal part?, so many ol 
them would bo paro gold, orsil 
ver, and the rest alloy. Pare goM 
would be said lo bo 41 carats fine. 
The stnudurd for our gold and sil- 
ver coins, is 1 i parts fine, to 1 part 
«lIoy,or in other wonU^ 22 carats 
fiue. Copper is cummonly used ns 
alloy ingoldund silver, and is em> 
^oyed to render coins mor« hard 
and durable. 

10. What is meant by a carat ? 
. lU How many caraU^fine i^j 
pure gold ? 



\2. What fineness is the staud-* 
in! for our coins? 

13. What is ijcnerally used tor 
lUoy ? 

14. For what purpose is alloy 
ised ? 

15. What are the gold coin? of 
the United Slate.-.' (:3:J) the sil- 
ver coins.' the copper coins? 

Uncoined gold, 22 eirnts fine, is 
worth;at the mint of the United 
State?, ^209.77 per lb. Troy, and 
ancoined silver, of the same fine- 
ness, is worth $9.02 per pound. 



U. !• Whatis asquarc?- Anf.'root of a number? — by the second 




A square is a A 
figdire haviagi>4 

equal sides, and 
4 eqml auglcs 
or corners, «8 A 

act). 

G D 

2. Bow many square feet in a 
square measuring 3 ft. on each 
side? <36.) * 

3. How many sqiiare feet in a 
square measuring 4 feet on each 
Side ? 5 fe^ ? 6 feel ? 8 feet ? 

■ 4. What is the pquiire of 7 ft. ? 
The square of 7 is tlie area, or 
oontenl, of a sqtiarr, which meas- 
nrtjs 7 ft. on c«ch side, and is found 
by uiuUiplying 7 by 7^49 sq. ft. 
The product of a number multi- 
pHeJ by itself is also called its 
second power; thus 49 is the 
square or second power of 7, and 
7 is enlled the sqiiare root of 49. 
The square root of a number, then 
is the len<j;lh of the side of a square 
of which the number expresses the 
area. The length A B is the root 
of the square A B C 1). 

5. What is the second power of 
5? of 8? of 10? 

6. What is meant by the square 



power of a number ? — by the 
sqtiare of a number? 

7. What is the square root of 9? 
of 4? 16? 25? of 10? of 100? 

fi. What is the square of 1 f 
Ans. 1. 

9'. Why? Becautoif the length 
of the side of a square be only \ 
foot, the content of the squivi'ecau 
be o»ily 1 square foot, 

10. What is a cube ? An?. A 
cube is a 
solid body, 
which has 
six equal F 
sides, all of 
which are 
square:f, as 
A B C D 
E F. 

11. How many solid /eet in a 
cubic block, Which measures 3 ft. 
on every side ? • 

12. How ninhy feet in a block 
which measures 2 het on every 
side ? 4 feet on every side ? If the 
square of a c^iven number he mul- 
tiplied by thy2:''ven number, the* 
wiven numbr;- {< suid to be cubed,- 
j9 3 times 3 uif. 9, 'ind 3 times 9 
are 27. The 27 is LiilV-d the cub** 
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or thiril powrr of 3» and 3 is cjillcd 
the cube rool of 27. 

13. WhHt is the cube rc.ol of ' 

14. llovr would you proceed tu 
find Ihe cube of a given number? — 
htjw to find the cube root of a giv- 
en number? 

15. What would be the content 
of a square, which measures half 



a fool on each side. JX^=J 
sq.ft. Ans. (121.) 

16. What would be tlie content 
of a sqniire which measures a 
quarter of a foot on each sida 
i '»y i«^e srj. ft. Am. (121.) 

17. Whtii is the sqaare root .dif 
one-foanli? of onc^^meeDth.' of 
two-lwentyfiftbi ? 



0ft« 1. What isthedifforence 
between 2 feet square and 2 «qtfare 
feet.? 

2. What ia the difference be- 
tween 3 feet square and 3 square 
feet .' A surface 3, feet square 
measures 3. feet on every side and 
oontbins 9 square feet. (36, -fi^.) 
3 square feet are 3 squares, each 
uf which measures a foot on every 
aide. 

tJ. What is the difference be- 
tween 4 milcj square and 4 square 
miles? 5 miles square and 5 square 
miles.? 

4. How many ^square miles ib a 
township, which is 6 miles square? 

5. What is meant by a solid 
foot? 

0. What is t!ie difference be- 
twecn hhlf a solid foot and a solid 
hulf fool ? Aos. Haif a solid foot 
is a block a fool (square uud half a 
font hiii:h. A solid half foot is a 
i)16ek a half-foot fqunreaud Haifa 



11. What is the difierenee be* 
tween a cube 2 inch<»8 inhei^t, 
one 3 inches ? 

1 2. fl-ow ma ny f«et in a cu bica 1 
pile of wood which, measures 5 fe«t 
on every side? Is there a cord ? 
how many feet does H lack? . 

All similar solids are to one ana* 
IheraB the cubes of. three similar 
diameters, or sides. 

13. What proparlii)n have simK* 
lar solids to one anolher?: ^ 

14. I have tw6 lead balls, f he di>. 
ameter of one is one inch, of the 
other 2 inches, what proportion do 
they bear to each otbejr ? Ans; as 
I to 8. 

15 If (he weight of tho smallest 
be 2 lbs. what will be the weight 
of the other? 

IG. if a bullet 2 incites diameter 
weigh 4 lbs. whi*t will be the 
weight of a bullet 3 inches diame- 
ter? 

17. There are 2 globes, one is 1 



foot high-rtheM halfafolid foot is foot diametei* and the other 4 feet 
equal to 4 solid half feet and theldiameler, how many of the smaller 



difference ia 3 solid half feet, (36 

figO 

7. Which is most,a solid foot, or 

2 solid h<ilf feet ? what is the dif- 
ference ? 

8. What part of a foot is a folid 
half foot? 2 solid half feel? 4? 

a. What part of h solid foot are 



globes would be required to make 
one of the larger? 

18. There is a cubical box one 
sJde of which is 1 foot, what is tho 
side of a box which will hold 3 
tijTres as much ? '27 times as much.^ 
64 times as much? 

19. In a certain company, the 



foot ? ■ . 

10. I have two cubes, one is an 
inch high and the other 2 inches 
high, how many sohd iiuihes in 
one more than in the other ? 



dial f a solid foot and a so^id haifji^umber of men in rank and file is 

thesa^me., being 20 in each, what is 
tiie wiiole number of men? 

20. Jiow many equare rods in a 
piece of land 6 rods tquare? 60 
rods square ? 
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63. A point is a position wittj- 
oul magnitude. It is sometimes 
represented by a dot. 

A lint is length, without 
breadth, or thickness. Some- 
times represented hy a mark, as 
A. B. fig. 2. 

Marks are of great use in rea- 
soning, of the properties of 
lines ahd figures, and when us- 
ed for that purpose are called 
lines. 

Lines are either straight orC 
curved. A Straight (or right) 
line is the shortest distance be- 
tween two points. A curve line 
continually changes its direc 
tion, as C. D. 

ParalUi lines are always at 
the same perpendicular dis- 
.tance; and they never meet 
though continued ever so far. " 
£. F. Oblique lines change; > 
their distance, and, if produc- -^ 
ed, would meet on the side of 
the least distance, 6^:. 4. An 
angle is the opening between! 
two lines having difterent di-j 
rections and meeting at a point 
called the apex, fig 4. i-B 

When txk angle is read by' 
three letters, the letter which; 
Stan 43 at the apei of the angle 
IS always placed between Uie 
other two, as A B C, or C B A,'^ 
fig. 4. ^ ^ 

One line is perpendteuUtr to 
another when the angles on 
both sides of it are equal, fig 5. 

The angles made by one line 
filling perpendicular upon an- 
other are caljed right angles ai% 
AB C,43rABD,fig.6. j 

Angles either greater or less A 
than a right angle are called ob- 
Uque angles. 

if an obUque angle be less 
than a right angle it b aalledan 
aeevUe angle, if greater, an o&- 
iute angle, fig 6. 

64. A»i/r/aee, or superfieies \s 
a fijsiire having length & bre^dtli 
nittoout thickneM. 
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WUaL 18 a puint 
How is it represent- 
ed ? Why is not % 
dot a point ^ 

What is a lioe i 
How represented f 
Why b not a mark 
a line? What If 
their use ? 

What b a straight 

line? a curve line f 

Q Make a straight lin^ 

—-a curve line ? 

Is A B a straight 

or curve line ? 

What are paral* 
lei lines? Will par- 
allels meet if prO" 
duced ? Draw two 
parallels. 
What are obliquft 
'lines? Will oblique 
Jines meet if iho- 
I duced? on whtcb 
: side ? Draw two 
jD lines oblique to each 
otber^ 

What is an angle ? 
What is the point 
of meeting called ? 
, Make an angle. 
\ How is au angla 
; read ? Give an ei- 
(ample. 

When b a line 
I perpeodicttlar toan« 
; Other ? 

; What b a right 
! angle ? Make one. 
What is an <it^ 
lique angle ? 

What is an acuta 

angle ? What is aa 

obtuse angle ? Make 

an acute angle ?-» 

an obtuse one ? 

What is a surface? 

What is (he mean- 

i ittg of the word a- 

S 'CUte? 

What is the mean- 
ing of the wordoV 
""(we I 



A 
C 



a 
c 
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A plain sarface is one «rith 
whitth a straight line mey eve- 
ry way coincide : if not, it is 
curved, 

PUtntitpirns^ tli at are bound- 
ed by 8tr<ii^lit lines, talce their 
names froni the number and po- 
sition nf I heir sides, or ancles. 

A Triangle is a figure having 
tlirei* sides, and three angles, 

fig 7. 

\ right angle triangle Ims one 
oflt^ angles right fig. 6. 1 

Oblique angled triangles liave * 
all ttiRir angles oblique. If 
they have one obtuse an^le they 
are callei obhtae angled trian- 
gles, 'itaerMrise they are called 
acute angled triangles, fig. 9. 
, If all the sides of a triangle be 
eq'ial. it is called an equilater- 
I a/triHiigle — if two sid^s be e- 
qu^i iin itoseeles triangle and if 
Uit* three dide^ be all anequal , 
a scalene triangle. 

65 A figure of fout sides is 
called a ipiadrangle or quadril' 
ateral A parallelogram is a 
qundrilnteral which has both 
pair nf it.4 opposite sides parallel. 

K rectangle is a parallelogram, 
having all Its angles right. A 
BDC,fiirll. 

Htqnare is a figure having 
four equal sides and all is an- 
gles right, AS D C, fig. 12. 

A rhomboid is an oblique an- 
gle narHllelogram, fig. 13 

A a rhombits \% an equal sid- 
ed rhonshoid, fie. 14. 
^ A trapegium is a four sided 
figure which has neither pair of 
Its op|iositft sides parallel, fig 16. 

A trapezoid has one, pair of 
Its opposite sid«»s parallel, fig. 16. 

66. Figures of more than four 
side* are in ceneral called poly- 
gons; t^tey however receive 
particular names according the 
number of tbeir sides or angles. 
A fijrnre of five sid«» is called a 
pentagon ; of six sidest a hexa* 
gon ', of seVen. a heptagon ', of 
eight, ^a octagon; of nine, a 



What is a plain 
surface ?^a carved 
surface ? 

From what do 
plain right lined 
figures take tbeir 
names .' 

What is the meao- 
ingofthe word co- 
incide ? 
Wha( IS the mean- 
jg.ing of position I 
' What is a trian- 
gle ? Make one. . 

What is a right 
angled triangle ?-«aa 
oblique angled tri- 
angle ? — an obtuse 
angled triangle .?-an 
accuteaneied trian- 
gle ? Make the sev- 
eral kinds of trian- 
gles. 

What is an equi- 
lateral triangle ?— . 
an isosceles?- a sca- 
lene? Make them. 

What is the geo- 
eral name of fnar 
sided figures ? What 
i.4a parallelogram? 
What is a rectangle? 
•> square ?ii rhom- 
boid ? a rhombus ? 

What is a trape- 
zium ? a trapezoid ? 
What is a diagonal ? 

\ diagftnal is a 
right line joining 
two opposite angles 
of a figure^. Make a 
square and then a 

diagonal. 

What is the general name of figures 
of more than 4 sides ? l^o they have 
particular names ? From what do 
they diirive their particular names f 

What is a pentagon ? Make one. 

W^hatis a henagon ?— a heptagon ? 

The term polygon is derived from 
two Greek words, signifvlng many 
corners. The particular names are 
also derived from Greek words de- 
notinsrthe ofimber of corners in the 
respective figures. 
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no^iagon; of fen, b decagon; of eleven, R' 
viideccLgon, and of twelve r dorfeca/^on. If< 
po]yg;on have all Its sides and all iU aogi( 
eqiMl it is a regular polygon; otherwise it i.> 
an irregular polygon. The perimeler of a fi; 
ure is t be sunt ot all its sides. 

G7. A circle is a plain figbre hounded by » 
continued curve line called the circumfer- 
ence, every fiart of which is equally di.<uu t 
from a point within called the cen/re, fi^ 17 
The circumference it^elHs sometimes calie. 
a circle. The periphery of a circle b il»» 
same ns the circumference. Tht? radiutaii 
circle is a right line drawn from the centre t( 
the circumference. C A, or C D, fig. 17. 

The diameter of a circle is a right line pasi^- 
ing through the centre a*n<l terminating iu 
the circunifereoce. A C B fig. 17 

An are of a circle is any part of the cii 
eumfe fence. 

A chord is a right line joining the eitreme 
ties of an arc. 



What is an octagon? 
— a nonagoii ?— ^aii no- 

• ragon ?-4 dodrcHgonP 
Let the pupil i»e re- 
ijUired to makeeaclt fig- 
ore on a slate or bibck 
t'oard. 

V- hat is a regular pel- 
\ l^on ?-air irregulbr poU 
. Kon f Ub»t if tl I e- 

•meter ol a figui. ?— 
What is a circle? Uhftt 

"♦ the circua^terr r ce ? 
What IS it soifietimes 
• »lled ? What ii^th* i.f r- 

{fhi-ry ot a circle ? llow 
utan \ decrees in ilie cir- 
(iimference ut a circle ? 
CS) l\liat is • he radius 

■ t a circ le ? Hnw many 

aUii can there be Co «, 
circle? Are l bey alt of 



A segemeni U any part of a circle bounded a length ? What is the 



by an arc and its chord. 

A semicircle is half a circle, or a segroeiit 
cut off by a diameter, A D B fie 17. 

A sector is any part of a circle bounded by 
an arc and two radii drawn to its extremities 

A quadranlt or quarter of a circle is a sector 
having a quarter of the circuniterence for \{> 
arc and its (wn radii perpendicular tp each 
other A C D, or B C D, fig. 17 

The Height or Altitude ot a figure is a per- 
pendicnlar let fall from an angle, or its ver- 
tex, to the opposite side, called the base. 

The cirrumference of every circle is sop 
posed to be divided into 360eqiial parts, call 
ed Degrees : and each degre*} into 60 Min' 
utiis, each minute into 60 Seconds, and so 
an. Hence a .semicircle contains 180 de 
gree8,and a quHdrant90 degrees. 

The Measure of an angle, is an arc of any 
circle contained hutween ihe two lines which 



diameter of a circle ?— 
Hgw much huigertbaa 
a radiu*? What is an 
arc of a circle ? Hr^w 
many degrees can an aec 
Save ? What is a chord? 
WhHt is a segment? What 
is the hiugest chord a 
circle can. have ? Does 
tbe lot'.gest chord al- 
ways cut off the largest 
segment or lungest arc ? 
What .is a semicircle? 
What is a sector ? What 
is a quadrar>t? How 
many quadrants in a se- 
micircle .' — in a circle ? 
V\ hut is tbe position of 
the radii of a quadrant? 
What is the angle t>e- 



form that angle, the angular point being theiween the^i ? Hou ma- 
centre ; and it is estimated by the number of ny right s^nj^ies will a 
degrees contained in that arc. Thus A D is circle messiire ? Upw 
the measure of the angle AC D fig. 17. many degrees in a right 

A Secant is a line that cuts a circle, lying augU' ? What U meant 
partly within, and partly without it. by the altitude ot f Qg- 

Twvi triangles, or other righr lined figures, ure? How are all cir- 
•are said to be mutually equilateral, -when alleles supposed to be di- 
<tbt sides of tbe one are equal to tbe cones* vided? How u:iipy4e- 
|»oi(.di»g sides of the other, eacli to each end grees in ti seiniisi|c)4^ ^ 
Ibey are said to- be matuailj^ eqttiangular,h^o a qoadritm ^, Vik^ 
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trben tba laRlei of Ibe one are tfipac'lvclj' 
•qual to ihi>K ol <hB other. 

Identical figurra, are lucb ■* are both mn 
tuilly eqailslernl and equian|:ular ; or Ihd' 
bave all tbe ildes and all llii? angtea of Ihi 
ooe, tespecliTrly equal lo all tbe lidra ait 
•II Ibe anglea ofthe oiber, each lo each ; bi- 
thai if the one Hgura were applied to, orlniu 
npoii Ibe otber, all the aidea ofthe one wouM 
•lactlf fall upon and cover all the aides ol 
Ibe olher; the Iwn becoming at it were bui 
One and the same Ggure- 

Simitar d|;ure>, are Iboae tbal have all Ibe 
•nglea of the one equal to all the anglea ol 
Ibe other, each lo eacb, and tbe ildra abou) 
tbf equal anfilea proportional. 

<a. In a right angled mangle {K B C fi|i. 
8, 18,) the aide (A C) opposite lo (he right an- 

fle is calind Ibe AypDfAenuic ; and Ibe oltaer 
f/o (A B and S C) the tegi, or lidu or bati] 



is(b«iiMBiuraoranaii- 
AkI How many defreea 
1 1 B rieht angle ? What 
i.BsecanlP Wheu Br« 
iitu flgarea taid tu b« e- 
luetateral > What is (he 
iiraiiingaf equilaleral ! 
—When eqniangnlar f— 
Wbea Identical ? 



Wbat ar« similar flg. 

Wbal name) are aome- 
(imea niven lolbetbree 
aides of a right angled 




irt A B C, Bgore 1- I* • ' f^i i •■.'>■ at B. On tbethrae 

ddes D)Bk« the 3 aquarei A D E B, B F G C and A C U I. CoDlinae 
tbe side D A In n, I A to k, H C lo m and Q C (ill it meals A n. Tbro* 
I draw Is parallel to A B, Uirougb Ic draw kl parallel (n A C, aet Ibe 
distance kl fram A to o and through o draw oc pamillel lo A B. Then 
Will lb* aquare A C H I ba divided into parti liroilar and equal lo all 
Iba paHi v(hich make up the two aqaarel A D E B and B P O C,bs uiaf 
be proved by meaniring (be parla, or by ciiKinK Ihem oul and apply, 
lag theco to each other. Htncr thetguart farmed an Iht hjmthenuu 
•r lwe>( lide q^a tigM angled li^anflH >• tguoj (• Us.nm i/lb« ((HMifl 
/brmM ntA* two {«*- 
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A Proposition, is somethinn^ which isvcitb 



er proposed to be done, or to be detnonstrat- eral other methods of 



ed} and is either a problem or a theorem. 



demonstrating the pre- 



A Problem, is something proposed to be|ceding proposition, but 

Ihey cannot be ivell un- 
derstood without can* 
siderabic knowledge of 
geometry, or algebra. 



NoTB. There aretev- 



I 9 



What is a proposition^ 
a probiegfi f a theorem .' 
a lemma? a coroUory^ 
» schoUura I 



done 

A Theorem, is something proposed to b« 
demoustrated. 

, A Lemma, is something which is premised 
or demonstrated, in order to rend^^ wbal 
follows more easy. 

A Corollo/y, is a consequent truth, gainer) 
immediately from some preceding truth or 
demonstration. 

A Scholium, is a remark or otiservation 
'Dade upon something going before it. 

69. The common Section of 2 Planes, is thi 
Une in which fbey meet, to cut each other. 

A Line is Perpendicular to a Plane, when 
it is perpendicular to every line in that plane 
which meets it. 

One Plane is Perpendicular to Another, 
when every line of the one, which is perpen 
dicolar to the line of their common section, 
is perpendieolat to the other. 

Parallel Planes, are such as being produced 
ever so far both ways, will never meet, or to another ? 



WhatisapIane.'Wha^ 
the common section of 
two planes ? 

When is a line per- 
pendicular to a plane? 
A plane perpendicular 



which are every where at an equal perpen 
dicular distance. 

A Solid Angle^ is that which is matle by 
three or more plane angles, meeting each oth- 
er in the same point. 

Similar Solids, contained by plane figures, 
are such as have all their solid angles equal, 
each to each, and are bounded by the same 
Dumber of similar planes, alike placed. 

A Priamj is a solid whose ends are parallel, 
equal,, and like plane figures, and its sides 
i^onneetiog those ends, are parallelograms. 

A Prism takes particular names according 
to the figure of its base, or ends, whether tri 
«»gular, saoare, rectangnlar, pentagonal 
heiagonaly&c. 

A Right or UprigM Prism, is that which ba« 
the planes of the sides perpendiovlar to tin 
planes of the ends or base. 

A Paraltelopiped or ParalUlopipetlon, is a 
prism bounded by six ijarallelograms, evei^ 
opposite two of which are equal, alike, and 
parallel. 

A Rectangular Paralleloptpedoji, is that 
whose bounding planes are all rectangles 
which are perpeodicular to esch other* 



When are planes par- 
allel ? 
Whatisa tolidanglot 



When 
ilar? 



are solids sior- 



WbeD are planes sinl^- 
ilar^ 



What is a prism i 

What particular namfs 
lave prisms ? 

What is the' form of 
the sides of a prism ? 

What is a right prisiQ'? 

Whatisa parallelopi- 
itd? 



What is a rectangajjlf^ 
uacaUelopipe^l 
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Wh)a is a cube ? (61) 
What isacylioder ? 

What is the axis of a 
cylinder ? 
What is a pyramid ? 



What is a conr ? 
Witat is the aiis 
cone? 

» 

What is a solid ? 



of« 



A Cube^ is a square prism, being bounded 
by 9ii equal square sides or faces, which are 
l)er|>eudicuiRr to each other. 

\ Cjflinder, is a round prism, .having cir- 
cles f(»r its ends. 

A Pv-ramid, is a solid, whose base is any 
ri^ht lined plane figure, and its side? trian- 
gif's, haling all their vertices meeting togeth- 
er i'> a point above (he base, called (he Ver- 
ten 'tf (he pyramid. 

A Cone is a round pyramid having a circu* 
lar ha<te ? '( 

Ttit Axis of n cone, is a right line, joining 
til" vprtrx, and the centre of the base. 

Si niJcir Cuiios and Cylinders, are such as When are cones and 
havH their altitudes and the diameters of cyiinders similar ? 
their hases (iroporlional. 

A Sphere, is a solid hounded by bue curve 
surface, which Is every where equally dis- 
tnnt from a certain point within, called the 
centre. 

The Diameter of a Sphere, i« any right 
line passing through the centre, and termin- 
ated both ways hy the surface 

The ^xis of a sphere is (he same as a diam* 
eler. 

Thn Altitude of a Solid, is the perpendicu- 
lar drawn from the vertex to the opposite of a solid ? 
0ide or base. i What is the vertex ? 



What is a sphere ? 
W hat is the axis of ft 
sphere ? 



What is the 
of a sphere ? 



diametcSr 



What is the altitude 



RExMARKS ON THE ORIGIN OF ARITHMET- 

CAL CHARACTERS &c. 

The History of Arithmetic it Involved in so much darkoess and UD« 
certainty, that it is impossible now to ascertain at what period, or by 
what ration it \\as first culiivHted as a science. It was known to the 
Egyptians, Pbenicians and Chaldeans several centuries before (he 
Christian era, but whether it was invented, or very much improved 
by these nations is, at least, doubtful The system of Arithmetic now 
in general use was introduced into Europe by the Arabians about the 
year 960 

Nature having furnished a convenient and universal standard of 
oomputatioi' in the finf;ers of the hands, we find that ten, their num- 
ber, is adopted as thf) basis of the numeration of nearly all natinni. 
People in the early agesoi the world, doubtless had recourse to their 
fingers to aid them in their computations in the same manner that 
ebiidren have now. The finger > of both hands being all counted over 
it would become necessary to repeat the operation, and setting apart 
a finger as often as the operation was repeated, when they were all 
once set apart there would be a collection of dnifs, equal to tencoUee^ 
tionSj of /en units each ; — denoting this larger collection by a digit, or 
finger, they would go on to form other collections of the same nature. 
Thuf, un'doubtedly, originated our decimal scale of Arithuietic. 

Although the basis and scale of numeration have been the same, the 
methods of notation, or of expressing numbers by characters, has 
been different in different nations The most simple, and probably 
the earliest method of d*- noting numbers, was by straight marks. One 
thing that favours this opinion is the fact that a straight mark, or I, is 
used to denote a single unit in several systems, particularly the Roman 
and Arabic. 

The Romans originally denoted the numbers from one to four by rs, 
probably intended to represent the four fingers of one hand, and five 
they denoted by the letter, V, perhaps suggested by the appearance uf 
the hand witb the thumb extended The numbers from ^ve to /en 
were denoted by adding the I's.or digits of the other hand to the V, 
and /e?!, or two fives, was df^noted by two V*s one inverted under the 
other forming an X, &c. 

It has been supposed, and the sup(>osition is not without some foun- 
dation, that the Arabic characters, which are now in general use, were 
originally formed by a combination of straight lines One was denot- 
ed, as at present, by a perpendicular straight line, two was denoted 
by two horizontal and equal straight lines, thus =s, which, being 
formed hastily with a pen would naturally assume the form ^, and by 
degrees became rounded into 2; three, being denoted by three equal 
horizontal lines, ihus ^^=. became, in like manner chHnged to ^ or 
3, four being denoted by four equal lines in the form of a square, 
tbu<- Q became, in time, changed to 4, five being denoted by five equal 

lines, thus >— became 6, tix being denoted by sii ec^^X NNxiv^a^^^ — i 
becamse, 6, and so on. 
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of a pound? Ans. j-x ^ -^^Jb ^^• 
4. How much is | uf | of a miLe? 

. 6. How much is I of 5 of a rod? 
3 oiDlhs of 4 elevculhs ? 

6. How many rods iaamile? 
(p. 35,) in i| mile? in ^ of j^ mile ? 
in 4^ of i of (^ mile ? iu ^ mile? in ^ 
of I mile? 

7. How many laches in ^ of 1 
third of a foot? in 1 third off of a 
foot? 

8. If 1 yard of cloth cost ^ of 4 
fifths of tt dollar, what will :| uf n 
yard cost? 1 eig;hth yd.? 5 ei»hth«? 

9. If a pound of coffee cost 27' 
cents, what will ^ of } lb. QMt? I 
third of I ninth lb.? ^ 



10. What part of a foot is one 
third of an inch ? Ans. 1 third of 
i twelfth or 1 thirty sixth. 

1 1. What part of u foot are two 
barley corps ? 3 barley corns? 

12. What part of a shilling is 1 
farthing? What part of a pound is 
I penny? 6a? 9d? 12d? 1«? 24? 

13. The diameter or dislauce 
tbrou^^h the earth beings 8000 
miles, how far is it lo the centre ? 
what is ^ the diameter? 1 third? 1 
eighth? 5 eighths? 

14. The circumference, or dis- 
tance round the earth being 25000 
miles, what is one half the circum- 
ference? 1 fifth? 1 eighth? 1 tenth? 



1 thirteenth? 



57. 1. If 21b, of BUjar cos! 
25 ct3. what will 1 lb. cost? what 
will 3 lb. cost? 5 lb? 8 lb? 7 lb? 
101b? 

2. If 3 yards of cloth cost 30 cts. 
what will 1 yard cost? 2 yards? 6 
yds? 7 yds? 10 yds? 15 yds? 20 
yds? 19 yds? 

3. If4 yards of ribbon cost 16 
cents, what will 8 yds cost? 5 yds? 
7 yds? 9yds> 12 yds? 20 yds? 10 
yards? 

4. If a horse eat 5 pecks of oats 
a week, how many bushels will he 
cat in 4we*;k'»? in 6 weeks? in 9 
weeks? in 7 weeks? in 5 weeks? 

5. If 10 yard? of cloth cost $B 
what is that a yard? what will 5 
yards cost? 20 yds? 17 yds? 9 yd^ 
26? 31? 75? - 

6. If9 yards, of ribbon cost 81 
cents, what will 3 yard? cost? what 
will 5 yards cost ? 7? 8? 

7. If li ton of hay will keep 1 
cow through tUewinter,how much 
will keep 3 cows? 5 cows? 6 cows? 
9 cows? 12 cowp? 

8. If a horse run 3 miles in 12 
minutes, how far will he run in 
6 minutes? 8 minutes? 20 minutes? 



18 minutes? 30 minutes? 27? 9? 
^9. If 3 pen knives cost 39 cents, 
what will 2 cost? what will 5 cost? 
6? 4? 7? 

10. If I of a yard of cloth cost 
^6, what will f cobt? Ans. Iff 
costj^6, I eighth will cost ^2, and 
I $10. What will 1 yardcost ? i 
yard? i? 1 J yd? If? If? 

11. If a man travel 9 miles in 3 
hour*, how far will h^ travel in 2 
hours? in 5 h.? in 7? i2? 10 1-3? 

nt? 

12. If we are carried by thf di- 
arnal motion of the earth 800 
miles an hour, how far are we car- 
"led in J hour ? | hour? in 5 min* 
jies? in 1 minute? 

13. If we are carried by the an- 
lual motion of the earth 68,000 
miles an hoiir, how Air ar<» vtb 
carried in half an hour? a quarter 
of an hour? in 5 minutes? in one 
minute? 

14. Ff light be g^ minutes in 
coming from the sun to the earth, 
how long will it be in going from 
the sun to Hershel, Hershel being 
■ZO times as far from the suq as th& 
eAith is? 
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68* ^' Of the trees in »a cr-|half in (lie r/aler, one third in the 
charU, <^ bear apples ,'^- plums nndjoiuU ho'I 6 i'ect above the water, 
-20 boar cherries; how mtiuy trcesiwiint i? ita leri^t!i? 



are there ? 



•7. lu H gchu/51 3 sevenths of the 



2. Ofthe Jtrees in a garden onejj'npils are leHniiu-^ inlelleclUHl a- 
balTbear app(es one fourth peacl.-inih.-r.t'tiir, 3 fourteenths are learo- 
es, one :$ixth plums, 4 bear pear> m^ geograpliy and the rest, Sin 



and 1 cheries, how many trees are 
there? 

then 4+ J 35= Ihf rcijuaiuinj; ^^ 

and H ~.l-.^5,4.f=12X5=t)0 
Ansieer. 

3. A boy having spent ^ and | 
qf his money bad tOcdnU \e(u how 
much had he at first? Ans. 24 ctf. 

J&xplain t|>.6 nperotian. 

.4. in a school 1 fiUh of the pu- 



aunibcr are learning latin, wiiat 
is the no ruber of pupils? 

8 Which 13 most 6 thirds of 20 
apple?, or 40 apples? 

9. What is liie diflcrence be- 
tween 5 orang^c?, and 1 third and 
1 hnlf of I tliird of 12 oranges? 

"10. isihero any difference be- 
tween 1 tiih'd of 1 half and 1 baU 
«)fl third? 

1 1. John had 1 third.of a nK-lon 
ud gave ^ of what be had to 



pils sludy.gcograpiiy 2Mhs are \j^^^% ^y^^^^ part of the melon did 



learning to write-, and the rost, be- 
ing 20 in number, are learmng in- 
teileciii^l arifhcnelic, what is the 
whole member of ^scholars? 

Ji. Triple, one half, and 1 fourth 
of a<?crt;^jn number is 30; wliaf 
is Uiat number ? 
6. There is a pole .which is one 



James have? what part had John 
lefi? 

12. A boy being asked how ma- 
ny apples he had, said, if I had as 
itinny more as fnow have, and half 
is mnny nxorc, I should hare an 
hundred ; how many had he? 



m^^f^n^w^'^tm^ 



60- !• A cistern lies 2 cocks; would last hiflfi 3 and oho thiril 
tho lirst will fill it in three liours. weeks. 

thxs second in six hours: how much 3. If oad man coald build a 
of it would each fiil in an hour ?i piece of wall in 4 days, and an^ 



how long would it take them both 
together to fill it P 

2. A man and his wife fonnd by 
experi-raeut, that when tliey were 
together a bushel of wheat would 
last (i.nly 2 week?,^-but when the 
man wa.3 gone, it -would Inst hi 



Tiriie 



o weelfs , 
both 
week ? 



ks : howmuch4)f it did 



4ogether consume in 



one 



consume in one week? how long 
would it last the man alone f Aps. 
Both together w»uld consume 5 
tenthsof a bushel in a week, the 
womrui >alojie 2 tenths in a week, 
the man aloqe 3 (9Qth3, aad a b^s. 



other man could do it in 6 days:, 
how much of it would each do ia 
one day? How many days would 
it take them both to do it .'' Ans. 
2 and two fifths. \ 

4. A e4*tern has 3 cocks, the 
fit-at will fidl it in 2 hoor?, t'he?ec- 
ond ia 3 hotir?, and the third in 4 
hours, what part of tl>e wtKile will 

long 
would it take to 6U4t if all tirerc 
running at once ? 

5. A man being asked the price 
of his horse, said, his horde unci 
saddle were worth |90, but tho 
horse was worth G times as much 



what part did tho man each fill in 1 Itoh^? how 
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INTELLELLECTl-AL ARITHJMKTIC. 



CO, 



■f 



89 the s&dJle, what was the worth 
of each ? 

6. A man, having a cow, a hogf, 
and a sheep, and being asked the 
value of each, eaid, that the ho^ 
was worth twice as much as tlie 



second one fourth ; in the third 
one s>ixth, and in the fourth 1!0 
bushels ; how much grain had liu? 
9. If $40 worth t>f provisions 
will serve 24 men 20 days, l»ow 
long will $20 Worth 6crvel2 men? 



sheep, and I he cow twice as much j$60 worth 36 men? ^10 worth 
Hsthe hop;, and that all to'elher 18^ men ? 



were worth .f 5G ; what was the 
value of each ^ 



10. What number is that lo 
which if iti hall! be added (he 



7. A boy lou*hl an apple, a sum will be 45? If tea num"ber 
pcai aud a melon for ![; cents; forjhalf itself be added tljje sum is 
the pftar ho gave twice as mucli 4 and if 4 are 45. ^ i* 30. Ans. 



OS frr the apple, and lor 4he mel- 
on 3 times as much aa for the pear; 
what was the price of each ? 

B. A farmer being asked hoM 
much grain he had, replied, that 
it was in 4 bins ; in the first he 
bad one third of his grain, in the 



11. '\\hat number » that lo 
which if its third fmi^t h€ added 
the slim wrll be 36 ? 

J 2. A man being asked his a«re, 
rcpIieJ, that if its 1 fifth part be 
added to it the sum would be 54 ; 
>i'hat was his age ? 



00. J* I^ I ^^^ & quart of be melted with 2lb. 23 carats fine, 
cln:rries, worth 8 cenls» with a qtJM hat will be the fAieness of the 



of eurrants worth 6 ccats.what 
is a quart of the mixture 'worth ':: 
Ans. 7 cents. 

2. If a pound of raisins, worth 



niixture.'' 

7. i have currants worth 5 cents 
d pint, others worth 3 cents a pint, 
in what proportion must they be 



J 2 cents, be mixed with a poundfVni^ced to make the mixture worth 

4 cent^ a pint ? Ans. in equal quan- 
tities. 

8. I have bcrriea worth 6 cents ^ 
a pint, and others worth H cents ft ' 
pint, in what proportion must I 
mix them that the compound may 
be worth 7 cents a pint? Each pint 
at 8 cents will be worth I cent 
more than the mean, and each ati 

5 cents will be^ worth two -cents 
less than the mean, they mu»t 
therefore be mixed in proportix)a 
as 2 pts. at 8 cents to 1 pint at 6 
icents. to make the mean worth 7 



of figs, worth 16 cents, what is 1 
pound of the mixture worth? 

3. If 2 quarts of rum, worth 14 
cents a quart, be mixed with 1 
quart of rum, worth 18 cents a 
quart, what is a quart of the mix- 
ture worth? 2 quarts at 14 els. 
are 28 cents, and 1 quart at 18 is 
18 cents, and I8plus28c==46 cts, 
3qts. then cost 46. cts. and46H-3= 
16^ cents. An?. 

4. If 31b. of sugar, worth lOcts. 
a pound, be mixpd with 21b. worth 
13'eents a poUfid, what is a pound 



of tlic mixture worth? 

5. If 4 bushels of oats, worth 
25 cents a bushel, be mixed with 

bushels of rye, worth 40 cents a 
Vushel, what is a bushel of the 
wijLture worth ? Ans« S'^j^ cents. 

0. If 3 lb. of gold, 20 carats £ne, 



cents a pint. 

^ 9, If 21b. of silver 20 carats 
fine, be mixed with 4lb. of pure 
silver, what will be the fineness of 
the mixture ? A carat is the 24th. 
part of nay .thing, or quantity, and 
when gold orail ver is said lo be so 
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FAMILIAR QUESTIONS. 



61. 



many carats fine, it is understnoo 
that if the whole mass be diviclcJi 
into 24 equal part?, so many oJ 
them would be pure gold, or sil 
Ter, and the rest alloy. Pure g^old 
would be said to bo :ii carats fine. 
The stnudard for our gold and sil- 
ver coins, is II parts fine, to 1 part 
«lloy,or in other wordsi 22 carats 
fiue. Copper is c<kmmo:ily used ns 
alloy in gold and silver, and is em> 
iployed to render coins mor« hard 
and durable. 

10. What is ni(*ant by acarat ? 

11^ How many carats, fine is 
pure gold ? 



12. What fineness is the staud* 
ird for our coins ? 

13. What is generally used for 
liUoy ^ 

14. For what purpose is alloy 
used ? 

15. What are the gold coin? of 
the United Spates? (3:3) the sil- 
ver coins .^ the cop]»er coins? 

Uncoined gold, 22 cirats fine. Is 
worth; at the mint of the United 
Slate?, 1209.77 per lb. Troy, and 
nncQined silver, of the same fine- 
ness, is worth $9.92 per pound. 



61. 1. ^yh^lti3 asquare? Ans.'root of a number.^— by the second 




A square is a 
figure having- -4 
equal sides, and 
4 equal aisles 
or corners, ua A 

B e D. 



C D 

2. How many square feet in a 
square measuring 3 ft. on each 
side.? <36.) * 

3." How many sqiiare feet in a 
square measuring 4 feet on each 
Side ? 5 fee-t ? 6 feet ? 8 feel ? 

What is the square of 7 ft. ? 



power of a number ? — by the 
sqdare of a number.'' 

7. What is the square root of 9? 
of 4? 16.' 25? of 10.? of 100? 

U. What is the square of 1 ? 
Ans. 1. 

O'. Why ? Becauto- if the length 
of the side of a square be only 1 
foot, the content of the square can 
be only 1 square foot. 

10. What is a cube f Ans. A 



••4. 
The square of 7 is t'le area, or 
content, of a sq«are, whicli mcas- 
nres .7 ft .'on e«ch side, and is found 
by multiplying 7 by 7^=49 sq. ft. 
The product of a number multi- 
pHed by itself is also called its 
second power; thus 49 is the 
square or second power of 7, and 
7 is ealled the square root of 49 
The square rnoti>f n number, then 
is the length of the side of a square 
of which the number expresses the 
area. The length A B is the root 
of the square ABC 1). 

5. What is the second power of 
6? ofS.? of 10? 

6. What is pie ant by the square 



cube is a 
solid body, 
which has 
six equal F 
sides, all of 
which are 



B 



squares? 
ABC 
E F. 



, a."s 
D 




E D 

11. How many solid /eet in a 
cubic bloc]f, wliich meosures 3 ft. 
on every side.?- « 

12. How innriy feet in a block 
which measures 2 feet on every 
side .'' 4 feet on every side ? if the 
square of a rfiven number he mul- 
tiplied by th: ^iven nutriber, the* 
irivftn number is t^aid to be cubed,- 
ii9 3 limes 3 ui n 9, 'uid 3 times 9 
are 27. The 27 is called the cub'^- 



/" 



w 



V^TATiotf 4in> 



f5.f6l 



By tbU UU|it wiU bf seen Ui^t 2 in (be firit phcii denotes 
simply 2 uoilR Uuut 3 ii^ t)ie sepopd plm^ denote*; ^$ maoy 
teaf af tlier^ are 9V9.|4e units ia the ipgar^, or 3 tens ; that 2 
i^ the thiid place, deppti^ as i^apy hundreds as there are units 
in the ^i^r^, or 3 hundreds ; and sp oq. Hence to read any 
nmnber, we hare only to oha ery^ the iollQiring 

Rdu^ To thenmpU nah^ ^etuh figure j(m tfifi name of Us 
J?*Ke, btginning ^ithfiteft Aofid tind readiag tk€figMre$ in their 
ar4mr Iq^wrdf ik4 rightf 

The figgrea in the aWe table wpvld read, three sextiUJons, 
four hundred fifty-six qjiintilliQns, seven huFfdred fifty-four 

qua^rilUonp, three hundred seventy-eight trillions, four hon^ 
dr«4 Bij^ty-foqr billions, nine hundred seventy-four millions, 
three hundiied we thousand, tiro hnndred thirty^tvro. 

7^ In reading y^ry, iacge numbers it is often convenient to 
d4vi4e them iato pe^ed* of ti»«e ^gvkrm each, as in the follow- 
ing 

1 -I -3 5 3 a :j . 



9 fa 



-a 



a 
o 



8 ^ ^ 3 I. I i i g 



CO CO of (7 H CA 



o «> • 

g ^ 

js a 



532, 123, 41[or864)SS)oi2^3S?86ro^ 

By this table it will be seen that any number, hovever large, 
after dividing it into periods, and knowing the names of the 
peiiods, can be read with the same ease as one consisting of 
three fgures only; for the same names, (hundreds, tens, units) 
are repeated in every period* and we have only to join to these, 
successively, the names of the periods. The first, or right 
hand perioa, is read, six hundred seventy-three — units, the 
second, two hundred fortyrthree thouaatuls, the third, four hun- 
dred eleven miUions, and so on. 

76. The forefoing is iceordiog to the French numeration, which, nn 
account of its siiapUcity, is nosv gj^n^rsDy adopted in English books. In 
the older Arithmetics, and in the two former editions of tbi^ work, a 
period it made to consist, of sii^ figures, and these were subdivided into 
half periods, as in the following 



What is seen by the first numera- 
tiop ^ble ? 

What is the rule for reading num- 
bers? 

How are large numbers sometimes 
dlyided? 

What is learned fron^ the second 



table ? 
What n^mes are repeated in every 

period ? 
What is the difference between the 

French and English methods of 

num^xation f 
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ADDITION. 



^ 



TABIiE ni. 



Periods. 



Half per. 



Sexiill. QuintilUQuadrill. Trill. Billion*. MUlioiM. Uuiu. 
tb. uiK th. un. th. un. th. un. th. un. th. un. cxt. ciu. 



Figures. 532, 123, 410. 864.332.012,345.861,051.234, 526, 41 J. 243. 673 



Thcrse two methods agree for tbe nine irst places; bot beyond this the 
places take differeflt names. Five billions, fur example, in tbe former 
method, is read five thousand millions in the latter. The principles of 
notation are, notwithstanding, the same in both throughout, the dinereoce 
consisting only in the enunciation. 

EXAMPLES FOR PRACTICE. 



Write the following in figures: 
Kight. Seventeen. Ninety-three. 
Three hundred sixty. Five thou- 
sand four hundred and seven. Thir- 
ty thousand fifty-nine. Seven 
millions. Sixty-four billions. One 
hundred nine quadrillions, onehun- 
dred nin,e millions, one hundred nine 
liu)usand^ one hundred and nine. 



Enumerate, or write the/ollowing 
in words : 

65 I 
123 1 



2040 I 

60735 I 

123456 1 



*^tt^0ll2 
64351234 
137111055 
8900000000 
3'»00U0i00I0 
222000222002 



SECTION II. 

SIMPLE "nTtMBERS. 

77* Numbers are called HmpUj when their unit 9^ are all of 
the same kind, as men, or dollars, &c. 

ANALYSIS.. 

78* 1- How many cent* are 3 cents and 4'cents f 

Here are two collections of cents, and it is proposed to find how large 
a collection both these will make, if put together. The child may pot be 
able to answer the question at once; but having learned how t^ form 
numbers by the successive addition of unity (2, 72.) he will perceive^ 
that he can get the answer correctly, either by adding a unit to four three 
times, or a unit to three four times (7). In this way be must 'proceed, 
till, by pract»^.e, the results arising from the addition of small numbers 
are committed to memory, and tbeA'he will be able to answer the ques- 
tions which involve such additions almost instantaneously. But when 
the numbers are large, or numerous, it will be found most convenient to 
write them down before performing the addition. 



What is numeration ? 
What ia-Arlthmetic ^ 



7-^ 



I When are numbers called simple? 
What is meant by AnaJy-tis ? 



€6 SIMPLE ADDrriojr. 79.8o,«r. 

2. A boy gave 36 centt for a book, an^ 23 cenu for a slate, how many 
cenU did he givo for both ? 

Here the first iiumber is made up of 3 tens and £ units, aad the second 
of 2 tens and 3 units. Now if we add the 3 units of one with the 6 units 
of the other, their sum is 9 units, and the S tens of one added to the 3 
teas of the other, their Sam is 5 tens. These two results taken toeether, 
are 5 tens and 9 units, or 59. which is the number of cents given for the 
book and slate. Tlie common way of perfcRrming the above operation is 
36 cents. | to write the numbers under one another, so that units 
33 cents. | shall stand under onits. and tens under tens, as at the left 
•— I hand. Then begin at the bottom of the right hand column, 

Ans.59 cents. [ and add together the figures in that column, thus— 3 and 6 
are 9, and write the 9 (directly under the column. Proceeding to the col- 
umn of tens, we say. 2 and 3 are 5, and write the 5 directly under the 
column of tens. Then will the 5 tens and 9 units each stand in its pro- 
per place in the answer, making 59. 

3. Ifi« man travel 25 miles the first day, 30 tho next, and 33 the next, 
how f^r will be travel in the three days f Ans. 88 miles. 

70. 4. A man bought a pair of horses for 216 dollars, a sleigh for 84 
dollars, and a harness for 63 dollars, what did they all cost him ? 

216 dolls. I Here we write down the numbers as before, and begin 
84 dolls< I with the right hand column— 3 and 4 are 7, and 6 are 
63 dolls. I 13; but 13 are 1 ten and 3 units ; we therefore write 

I the 3 under the column of units, and carry the 1 ten U) 

Ans. 363 dolls. | the column of tens, saying, 1 to 6 are 7, and 8 aie 15, 
and 1 are 16. But 16 tens are 1 hundred and 6 lens; we therefore write 
the 6 under the column of tens, and carry the 1 into the column of hun- 
dreds, saying. 1 to 2 are 3, which we write down in the place of hundreds, 
and the work is done. From what precedes the scholar will be able to 
understand the following definition and rule. 

SIMPLE ADDITION. 

80^ Simple Addition is the uniting' together of several simple 
numbers into one whole or total number, called the strnif or 
amowU, 

RULE. 

81. Write the numbers to be added under one another, with 
units under units, tens under tens, and so on, and draw a line 
below them. Begin at the bottom and add up^he figures iu 
the tight hand column : — if the sum be less than ten, write it 
below the line at the foot of the column; if it be ten, or an 
exact number of tens, write a cipher, and carry the tens to the 
next column ; or if it bemofe than ten, and not an^ exact num- 
ber of teas, write down the excess of tens and carry the te!^s 
as above. Proceed ia the same tv«&y wit-fa the columns of tens^i 
hundredsy &c. always remembering, that ten units of any one 
order, are just equal to one unit of the next higher order. 

(■ 
What is the process by which a I What is simple addition ? 
child would add two numbers to- I How are the numbers to be written 
geihcr.^ " \ downi 



8-2. 



SIMPLE ADDITION. 



67 



PROOF. 
8*2. Beg^ia at the top and reckon each colamn ^4owq wards, 
and if Ibe^r amoanU ag^ree with the former, the operation is 
supposed to ha?e been rightly performed. 

Note. — No method of proving in arithmetical operation, wilt demon- 
ttrate the work to be correct; but as we thou^d not be likely to commit 
errori in both operations, which should exactly balance each other, the 
proof renders the correctness of the operation highly probable. 

QUESTIONS -FOR PRACTICE. 



5. According' to the census 
of 1820, Windsor contained 
2956 inhabitants, Middlebury, 
3535, Montpelier 2308, and 
Burlington, 2111, bow many 
inhabitants were there in those 
four town^ ? 

Operation. 

2956 Windsor. 

2 5 3 5 Middlebury. 

2308 Montpelier. 

2111 Burlington. 

9 910 Total. 



99 10 Proof. 

6. A man has three fields, 
one contains 12 acres, another 
23 acres, and the other 47 
acres ; how many acres are 
there in the whole ? Ans. 82. 

7. A person killed an ox, 
the meat of which weighed 642 
pounds, the hide 105 pounds, 
and the tallow 92 pounds; 
what did they all weigh ? 

Ans. 839; 



8. How many dollars are 
2565 dollars, 7009 dollars, and 
796 dollars when added togeth- 
er ? Ans. 10370 dolls. 

9. In a certain town there 
are 8 schools, the number of 
scholars in the first is 24, in 
the second 32, in the third 26, 
in the fourth 36, in the fifth 26, 
in the sixth 27, in the seventh 
40, and in the eighth 38 ; how 
many scholars in all the 
schools ? Ans. 251*. 

10. Sir Isaac Newton was 
born in the year 1642, and was 
65 years old when he died ; in. 
what year did he die ? 

Ans. 1727. 

11. I have 100 bushels of 
wheat, worth 125 dollars, 150 
bushels of rye, worth 90 dol- 
lars, and 90 bushels of corn, 
worth 45 dollars, how many 

' bushels hare I, and what is it 
. worth ? Ans. 340 bush. 

' worth 260\dolis. 



Where do you begin the addition ? 
If the amount of the column be lesT 
than ten, what is to be dune with 

If the amount be just ten, or an ex- 
act number of tens, what is to be 
done f 

Uk be over ten, and not an exaet 



namber of tenf^what is to be done..'* 

What is the sign of addition ? 

What ii the sign of equality ? 

Explain the reason of carrying the 
tens?' 

How is addition proved f 

Does the proof demonstrate the op- 
eration lb be right ?. 



\f 
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MULTIPLICATION. 



88. 



12. A maD killed 4 bog^t, one 
weighed 371 pouDds, one 510 
pottodf , one 472 pounds, and 
the other 396 pounds; what 
did thejr all weigh ? 

Ans. 1749 pounds. 

13. The difference between 
two numbers is 5, and the least 
number is 7; what is the 
greater ? Ans. 12. 

14. The difference between 
two numbers is 1448, and the 
least number is 2575 ; what it 
the greater ? Ans. 4023. 

15. There are three 1)ags of 
money, one contains 6462 dolls. 
one 8224 dolls, and the other 
«5749 dolls, how many dollars 
in the three bags ? 

Ans. 20435 dolls. 

16. According io the census 
of the United States in 1820, 
there were 3995053 free white 
males, 3866657 free white fe- 
males, and 1776289 persons of 
e?ery other description ; what 



was the whole number of in- 
habitants at that Ume? 

Ans. 9637999. 

17. It is 38 miles from Bur- 
lington to Montpelier, 47 from 
Montpelier to Woodstock, and 
14 from Woodstock to Wind- 
sor ; how far is it from Burling- 
ton to Windsor.? Ans. 99 utiles. 

18. How many days in a 
common year, there being in 
Jan. 31 days, in Feb. 28, in 
March 31, in April 30, in May 
31, in June 30, in July 31, in 
August 31, in Sept. 30, in Oct. 
31, in Nor. 30, and in Dec. 31 
days ? j^ns. 365. 

19. A person being asked 
his age, said that he was 9 
years old when his youngest 
brother was born, that his bro- 
ther was 27 years old when his 
eldest son was born, and tliat 
his son was 16 years old ; what 
was the person's age ? 

Ans. 52 years. 



20. 
23213 
16423 
21230 
90418 


21. 
2424612 
1234567 
7654321 
2112710 


22. 

8192735 

214268 

1541320 

40212 


23. 

9876987 
7986698 
4343434 
21215^12 





24. 2746+390+1001 +99r6+432l +6633=25067 Ang^ 

25. 39543216+4826332+19181716=63551264. 



ANALYSIS. 
83* We have seen that Addition is an operation, by which seTera4 
numbers are united into one sum. Now it frequently happens that the 
nombers to be added are all equal, in which case the operation may ba 
abridged by a process called *^K{<(p/ica/ion. 



«i^ 



>«;LTIPW04tiO|r. 



$» 



Addition. 
5 
& 
5 
5 



M«Ulii>licaU«a. 

4 

Aps. SO ct9. 
'6 are 20. Now 



Addition. 

Isitdfi]if^hQpr«- 
2d -r ^ hot|S9. 
3d -r- 24 hpui^. 



Molliptication. 

34 hQarfl« 

& timet. 



1. Iff bpo|Lcp^^ficeMs. wlNitwin4i«^ WxNUoMi? 
Foi)i lipqtkt wUi «fida»tly c«U faut 

timei «f nfucli «# qne bo<fik { aa4 49 lutiirer 
the question by Ad lition. we should write 
down 4 fiyes. and add them, ai at the left 
hand. By Multiplication we ifaould pro- 
ofed as at the right hand, thus, 4ciniei ^. 

these two operations difler only In the farm of expireiiion ; 
Ans. 30 etsi | for we cAn arrive at the amount of 4 times 5 only by a men^ 
tal process stmilar to that at the left hand. Hence, in order to derive any 
advantage from the use of MuUiplication over that of Addition, it is neces- 
sary that the several results arising from the muUiplicatiun of the numbers 
lielow ten, should be perfectly committed to memory. They may be 
learned from the Multiplication Table* page 19. (16) 

2. If one pound of raijians cQst 9 oeat«, what will 7 pmmdi cost ? 

84* 3. There are 24 hours in a day ; bow many hours are there in 3 
days? 

) Three days will evidently contain 
9< tlmf ■ 99 many hours aaone dAy, or 
3 time^ 24 hourf ; wa may therefore 
writ^ down ^4 three times, and add 
] them together, as at the left hand, or Ans. 72 hours. 
Ans. 72 hours. | we may write 24 with 3, the number of times it i' to be 
repeated, under tt, as at the right, and say 3 limes 4 are 12, (the name as 3 
foursi a(ldAd4(^el;her)^ wJiicb. ai» 1 ten and 2 units* * .We therefore write 
down tt)e 2 uqijts iq the place of uRit9» and r4>ierring the i ten to be joined 
with tlie tens, we 9ay, 3. limes 2 tens are 6 tens, to which we add the 1 ten 
reserved, making 7 tens. We therefore write 7 at the left hand of the 2, 
in the place of tens, and we have 72 hoorB, the taroe as by Addition. In 
Multiplication the two numbers which produce the result, as 24 and 3 in 
this example, a«c called/Wfor*. The factor which in repeated.as the 24, 
if eaUed the nwUipUeand ; tha eunkher which showii how many times ilie 
m^Uip|ican|i if repeatetfy w the 8, is exiled the mulMflier ; and the re- 
sult of the operation, a^ tlte 7^, is called the |>ro4ifef. 

4. There are 3^0 rpds in a npUe; how many rods in 9i miles ? 

8^, 5. A oeiKAJfl orchard Qonsistf of SBjcowt of umea, and in each row 

afe 26 trees.; h(V9 m^nj tiees nre there in the orchard ? 

Operation. | Hjere w<i find it impracticable to multiply by the whple 

26 I 26 at onc^ ; but ^a 26 is made up of 2 tens and 6 units. 

^6 I we may separate them and multiply first by the units 

I and then by the tens; thus, 6 times 6 are 36. of which 

156 I we write down the-6 units, and reserving the 3 tens, we 

52 I say 6 times 2 are 12. an.d 3. which was reserved, are 15, 

I which we write down, -the 5 in the place of tens, and ihff 

676 I 1 in the place of hundreds, and thus find that 6 of the 

rows contain 156 trees. We now proceed to the 2, and say 2 times 6 are 
12; the 2 by which welnuhiply bi^qg 2 tens, it if evident Uiat the 12 are 
so many tent; but 12 tens are 1 nundred aod 2 tens; we therefore 
write the 2 under the plaee of tenA, which iadoae by puuing it directly 
under the 2 in the muHiplieB, and reserve the 1 to be united with the hun- 
dreds. We then say 2 times 2 are 4; botli theae 2's being in the tens* 
places, their product 4 is hundreds, with which we unite the 1 hundred 
reserved, making 5 hundreds. The 5 being writ4eo at the lelt band of the 
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t tent, we have 6 hnndred and t tent, or SSO for the nomber of tifeetf in 90 
rowe. Tbete being added to 156, the nnniber in 6 rows, we have 676 for 
the nttnil)er of trees in S6 rowt, or In the whole orchard. 

86« 6. There are in a gentleman'i garden 3 rowe of treea, and 5 tieei in 
each row ; bow many trees are there in the whole ? 
1, 1, 1, 1. 1, I We will repretent the 3 rowe by 3 lines of Is, and 
I, 1, 1. 1. 1, { the 5 trees in each row by 5 Is in each line. Here it 
1, 1, 1, 1, 1, 1 is evident that the whole number of Is ere as many 
■ times 5 as there are lioes«or3 times 3:sl5, and as ma- 

ny times 3 as there are columns, or 5 times 3=xl5« This proves that 5 
multipited by 3 gives ihe same product as 3 multiplied by 5 \ an<( the same 
may be shown of any other two factors. Heoee either of the two factors 
mavbemade the multiplicand, or the multiplier, and the product will 
still be the same. We may therefore prove multiplication by changing 
the places of the factors, ann repeating the operation. 

SIMPLE MULTIPLICATION. 

87. Simple Maltiplication is the method of flndingf the amount 
of a given number by repeating it a proposed number of times. 
Hiere must be two, or more, numbers given in order to perforin 
tbe operation. The given numbers, Spoken of together, are 
called Toctorf. Spoken of separately, tbe number which is re- 
peated, or multiplied, is called ihe multiplicand ; the number by 
which the multiplicand is repeated, or multiplied, is called the 
multiplier; and the number produced by the operation is call- 
ed the product, 

KULE. 

88. Write the multiplier under the multiplicand, and draw 
a line below them. If the multiplier consist of a single figure 
only, begin at the right hand and multiply each figure of the 
multiplicand by the multiplier, setting down the excesses and 
carrying the tens as in Addition. (84). If the multiplier con- 
sist of two or more figures, begin at the right hand and multi- 
ply all the figures of the multiplicand successively by each 
figure of the multiplier, remembering to set the first figure of 
each product directly under the figure by which you are mul- 
tiplying, and the sum of these several products will be the 
total product, or answer required. (85) 

PROOF. , 

89. Make the former multiplicand the multiplier, and /he 



What is Simple Multiplication ? 1 How most the numbers be written 
What relrition has it to Addition ? I down f 



How many numbers must there be 

given ? 
What are they called spoken of to* 

gether ? 
Whtt, spoken of separately? 
What ii the result called ? 



How do you proceed when the mul- 
tiplier IS a single figure? 

How when the multiplier consists 
of two or more figures ? 

What is the method of proof f 



99. 
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former tnaUiplier the multiplicand, and proceed as .before; if it 
be rigbt, the product will be the same aS'the former. (86) 

QUESTIONS FOR PRACTICE. 



7. In the division of a prize 
amoog' 307 men, each man's 
share was 534 dollars; what 
was the ralue of the prize ? 

5 34 dolls. 

207 men. 



.3 738 
1068 

Ans. 11 05 3 8 dolls. 

8. If a man earn 3 dolls, a 
week, bow much will he earn 
in a year, or 52 weeks ? 

Ans. 156 dolls. 

9. If a man thrash 9 bushels 
of wheat a dajr, how much 
will he thrash in 29 days ? 

i^Qs. 261 bosh. 

10. In a certain orchard 
there are 27 rows of tree«, : 
and 15 trees in each row ; how 
many trees are there ? 

Ans. 405. 

11. If a person count 180 in 
a minute, how many will he 
count in an hour ? Ans. 10800. 

12. A man had 2 farms, on 
one he raised 360 bushels of 
wheat, apd on the other 5 
times as much ; how much did 
he riise on both ? 

Ans. 2160 bush. 

13. In dividing a certain 
sum of money among 352, each 
man received 17 dollars, what 
wa3 the sum divided. ? 

Ans. 5984 doUs. 



14. A certain city is divided 
into 12 wards, each ward con- 
tains 2000 families, and each 
family 5 persons ; what is the 
whole population ? 

Ans. 120000. 

15. If a man's income be one 
dollar a day, what will be the 
amount of bis income in 45 
years, vi^llowing 365 days to 
each year? Ans. 16425 dolls. 

16. A certain brigade con* 
sists of 32 companies, and each 
company of 86 soldiers ; how 
many soldiers in the brifc^^e ? 

Ans. 2752. 

17. A man sold 742 thousand 
feet of boards at 18 dollars a 
thousand ; what did they come 
to ? Ans. 13356 dolls. 

18. If a man spend 6 cents 
a day for cigars, how much 
will he spend in a year of 365 
days? Ans. 2190 ct8.=s|2l,90. 

19. If a man drink a glass 
of spirits 3 times a day, and 
each gidjss costs 6 cents, what 
will be the cost for a year ? 

Ans. 6570 ct8.=$65,70. 

^0. Says Tom to Pick, you 
have 7 times 11 chesnuts, but 
1 have 7 times as many as you, 
bow many have I ? Ans. 539. 

21. In a prize 47 men shared 
equally, an^ reCeiined 25 dol- 
lars each ; how large was the 
prize ? Ans. J If 5 dolls. 



Upon what principle does jt de- | What ii the lign of multiplication ? 
pend ? 
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2a What Will be the cost of 
024 toQS of potash at 95 doUs. 
a ton ? Ao8. 877S0 dolls. 



f^rbduct 


75 86g 


Prod. 


19952 


Prod. 


1 5239575 


Prod. 


S400950961 



93. What is the product^ 
308879 by twenty tboosaDd 
fi?e hundred and three ? 

Ans. 6332946137. 

24. Multiply S7934 b/ 2. 

25. Multiply S57 by 56. 

26. Multiply 46891 by 325. 

27. Multiply 848329 by 400d. 

28. M^lltipiy 644-7001 4- 103-^83 by I84-6. 

Prod. 170040 

29. 49x 15X 17x 12x 100«how many ? Ans. 14994000 

CONTRACTIONS OF MULTIPUCATION. 

IN). 1. A ilito bought 17 cowifoir J5 dollars apiete; what did they all 
-cott ? 

Operatioa. | If We maUiply 17 by 5, we find the cost at 5 doUari 

17 j apiece, aaa »nce 15 is 3 times 5. the cost at 16 dollari 

5 I apiece will roahiibstir be 3 times as much as the cost at 

— I 5 dollars aplHse. If then we miiltipiy the cost at 5 del- 

89 ] lars by 3, the product muse be the cost at 15 doAlars 

3 ] apiece. 

I A naniber (as 15) which is proflaced by the multiplica- 

Aoi.255doili. | tion of two, or ttiore^ other numbers, is called a com/)b«£U 
nvinber. The factors which produce a. composite number (as 5 and 3) 
are called tlie compoiunt parU. 

1. To mul,iipl^by a composiUnumbtr. 

KuLiE. — Multiply first by one compoiieiat part and that product by the 
other, a ltd so on, if there be more than two, the last product will be the 
An'swer« 

2. What iithe weight of 82 boxes 4 3. Multiply 2478 by 36. 



each weighing 42 pounds ? 

42= 6.x f Ans. 3444 lbs. 



Product 89908, 
4; Multiply 8462 »y 56. . 

Product 47387^ 



01« 5. What will 16. tons of lia^ cost at .10 dollars a toii? 

It has been shown (73) thtlt each removal of a figure one plape towards 
ilie left iscreases its iraiue ten times. Hencie to multiply by 10, we liaVe 
only to annex a cipher to the multiiincaifd, because all the significant 
figures are thereby removed one place tb the left. In the pireveut e jcafifple 
we add a cipher to 16, making \m dollars for the answer. 

6. A certain army is made up of 125 cottipanies, consisting of lOO'^men 
eai;h; hov many men li^e, there iii the .whole .^ 

For the rea9ons given under example 5, a number is multiplied by lOO 
by placing two ciphers on the rig^hf qf it, for the first cipher mUlUplii^s it 
by lO.ahdihe secijnd mUliipIles thfs product by 10, add thdA makes it 10 
times 10, dr 1(X> ilhies greater ; and the same reasohiiig^^ nia^ be eaitetidvd 
to 1 With Jiby. ntlMber of cipfadrs ahnexod; H^nbe 

What is «L cootposito nunber ? 1 What i« the rule fbr maltif lying by 

What is jpeant by the component J a composite nuuBer ? 
^arts ot a number ? | 
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2. To muUiply by 10, 100, 1000. or 1 mih any numUr ^oiphert annexed. 

RvLE — Annex as m«rtr tipfieti toiht mnltipHtiafid !• there are ci- 
phers in the mnltiplier, aad tke number thus prodoced will be the product' 
7. Multiply 3579 by tOOO. I 8. MuUiply 709101 by 100000. 

Prod. 3579000c | Prod. 78910100000. 

93. 9. \¥hst'is the weight of 250 casks of-sufgat, each w«tghteg300 
ibi. f HeYe Wf^ taHj be regairded as a comtMch« nuoiber. 

25 whdse coilij^ililitt paru are 100 and 3? he0t:e to 

3 multiply by 3010, we bave only to miMtrpty by 3 atfd 

— join two cij)hers' to tbe product ; and a# th^ opeitttoo 

Aas. 75000 lbs. must always commence with tb« ' first < sigKiffcaiif fig- 
ure!; whtn the tno1fit>ncattd is termthatM by tiibhers. ttie ctplierin tbtft 
may "be omitted in lanultiplyittg, and be joidetf afterwords' to the j^adiK>t, 
Heiie« ' 

3. Whek there wre dphers oh tKe right qfcne or both tke/aetort : 

RvLK — Neglecting the ciphers, multiply theVigntfiiaivitfifuHlsfby (he 
general rule, and place pn |he rig^t4>f the pfoducLas many ciphers as were 
neglected in bolh factors. 

10. Multiply 3700 by 200. 1 11. Multiply 7830^ by 97000. 

Prod. 740000. ] Prod. 7595 lOOOO. 

93* 12. Peter has 17 chesnuts* and John 9 times as many; how 
many has John ? . 

170. Here we aqnex -a cipher to 17, which muUipUes it by 10. 

17 If now- we subtract 17 ftom ti^s product, we have the 17^ 

9 times repeated^ or multiplied by 9. • 

Ana. 153 

13. A'cettain cornfl^d ' contain* 22ti row^; which aire 9d hills long, how 
matey hills Jire ihtthf 

22800' Aitncnrihg two crph«ri'to228. tnultlplies it 100 ; we then 
226 ' su1}trabt228 from this product, which leaves 99 times 22V; 
■ ' and In kehbirid' 
Aiif.22^2" ' • 

4. Whef^ </ie miUHpUir'U 9, 99^ or imy nuvvber hf nines : 

Rule.— Annex as many ciphers to the muKiplicand as there are nines 
in the multiplier; and from the sum thus preduced, subtract the multi{>l>- 
cand, the remainder will be the answer. 

14. Multiply 99'by 9. | 15. MuUiply 6473 by 999. 



Ilow do yon proceed when the mol- I How do you proceed when ther« 
tiplierislO, 100^4^..^ XxpUrin I areoiphers on the right of both 
the reason. • I factors f- Explain by aa expittplc^ 



8 
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I 

Q Sbttlitrjitlion. 

ANALYSIS. 

94* !• A boj having 18 f entl, lost 6 of them ; bow many had he left ^ 
Here it a collection of 18 cents, and we wish to know how many ther» 
will be after 6 cents are taken out. The most nataral way of doing this* 
would be to begin with 18, and take 0|it one cent at a time till we have 
taken 6 cents; thus 1 from 18 leaves 17, 1 from 17 leaves 16, 1 from IS 
leaves 15, 1 from 15 leaves 14i 1 from 14 leaves 13, 1 from 13 leaves 12. 
We have now taken away 6 ones, or 6 cents, from 18, and have arrived, - 
in the descending series of numbers, at 12; thus discovering that if 6 be 
taken from 18, there will remain 12, or that 12 is the difference between 
6 and 18. Hence Subtraction is the reverse of Addition. When the num- 
hers are small, as in the preceding example, tne operation may be per- 
formed wholly in the mind ;[102] but if they are large, the work is facili- ^ 
tated by writing them down. 

05, 2. A person owed 75 dollars, of which he paid 43 dollars ; how 
much remains to be paid ? 

Now to §nd the difference between 75 and 43, 

Operation. we write down the 75. calline it the minuend, or 

Fiom 75 minuend. number to be diminished, and write uqder it the 

Take 43 subtrahend 43, calling it the subtrahend, with the units under 

"— units and the tens under tens, and draw a line be- 

32 remainder, low. as at the left hand. As 75 is made up of 7 tens 

^ — and5units, and 43 of 4 tens and 3 units, we take the 

75 proof. 3 units of the lower from the 5 units of the upper 

line, and find the remainder to be 2, which we 
write below the line in the place of units. We then take the 4 tens of 
the lower from the 7 tens of the upper line, and find the remainder to be 
3, which we write below the line in the ten*s place, and thus we find 32 
to be the difference between 75 and 43. From an inspection of these 
examples, it will be seen that Subtraction is. in effect, the separating of 
the minuend into two parts, one of which is the subtrahend, and the other 
the remainder. Hence, to show the correctness of the operation, we have 
only to recompose the minuend by adding together the subtrahend and 
remainder. 

96» 3. A person owed 727 dollars, of which he paid 542 dollars; how 
much remains unpaid ? 

Here we take 2 from 7, and write the difference, 5, 

727 doUi. below the line in the place of units. We now proceed 

542 dolls, to the tens, but find we cannot take 4 tens from 2 tens. 

— "- We may, however, separate 7 hundreds into two parts, 

Ans. 185 dolls, one of which shall be 6 hundred, and the other 1 hundred, 

or 10 tens, and this 10 we can join with the 2, making 
12 tens. From the 12 we now subtract the 4. and write the remainder, 8, 
ai the left hand of the 5, in the ten's place. Proceeding to the hundreds. 



What would be the most natural 
way/ of taking one number from 
another ? 

In what cases can Subtraction be 



performed tnentally ? 
When is it necessary to write down 
the numbers ? 
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we mu«t remember that 1 unit of the upper (gnre of this ord^r. hat already 
been borrowed and dispoied of; we must thereibre call the 7 a 6, ami 
ihen taking 5 from 6, there will remain 1, which being written down \n 
the place of hundreds, we find that 185 dollars remain unpaid. 

4. A boy having 12 cbeinuti, gave away t of them ; how many had 
lie left? 
H Here we cannot tal^e 7 oniti from 2 oniu ; we mutt there- 

7 fore talie the 1 tensslO uniu. with the 2, making 12 units T 

' >" then 7 from 12 leaves 5 for the answer. 

5 Ans. . ' 

9T» 5. A man has debts due him to the amount of 406 doUars, and be 
. Qwes 178 dollars: what is the balance in bis favour ? 

Here we cannot take 8 units from 6 units ; we mutt there 

406 fore borrow 10 units from the 400, denoted by the ficore 4, 

178 which leaves 390. Now joining the ten we borrowed witn16,we 

— have the minuend, 406, divided into two parts, which are 390 

328 and 16. Taking 8 from 16, the remainder is 8 ; and then we 

have 390^ or 39 tens in the upper line, from which to take 170, 

or 17 tens. Thus the place of the cipher U occupied by a 9, and the sig- 

mificatat figure 4 is diminished by 1, milking it 3. We then say. 7 from 9 

there remains 2, which we write in the place of tent, and pioceediogto 

the next place> say 1 from 3 there remains 2. Thus we find the balance 

to be 228 dollars. 

SIMPLE SUBTRACTION. 

^8. Simple Subtractioa is the taking of one simple number 
from another, so as to find the difference between them. The 
greater of the given numbers is called the minitend, the less 
the subtrahend, and the difference between them the remainder. 

RULE. 
> 99. Write the least number under the greater, with units 
under units, and tens under tens, and so on, and draw' a line 
below. Beginning at the right band, take each figure of the 
subtrahend from the figure standing over it in the minOend, 
and write the remainders in their order below. If the figure in 
the lower line be greater than the figure standing over it,— 
suppose ten to be added to the upper figure, and the next sig- 
nificant figure in the upper line to be diminished by 1, (06) re- 
garding ciphers, if any come between, as 98, ^97) ; or, which 
gives the same result, suppose 10 to be addea to the upper 
figure, and the next figure in the lower line to be Increased by 

What is Simple Subtraction? J When the figure in the upper line 

is less than the one under it, ^hat 



What are the given numbers called? 
What is. the difference called ?. 
Hnw are the numbers to be written 

down? 
lVh«re do you begin to subtract ? 



is to be done ? 
Explain it by an example. 
What is ihe'sign of Subtraciion ? 
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1, with which proceed as before, and to on till the whole ii fin- 

isbed. 

PROOF. 
100. Add toother the remainder and the lubtrahend, and if 
the work be right, their tmn wiil equal the minuend. 

gU£STIONS FOR PRACTICE. 



6. In 1810, Montpelier con- 
tained 1877 inhabitants, and in 
1890,2906 inhabitants; what 
was the ipdjeMe, luid in what 
time? 

18d0 9306 

1810 1877 

Time 10 yean 431 increase. 

7. Dr. Franklin died in 1790, 
and was 84 jears old ; in what 
year was he born ? Ans. 1706. 

8. A man deposited 9000 
dollari in a bMks of : which he 
took out 112 dollars; how, 
much remains in the bank ? 

Ans. 8888 dolls. 

9. If a man sell 29 out of a 
flock of 76 sheep, how many 
will there be left i Ans. 47. 

10. Sir Isaac Newton w^es 
born in the year 1642, aivl^ 
died in 1727 ; how old was. lie 
when be died? Ans. 85.yei(rs. 

11. What number is that 
which taken from 365 leaves 
159? Ans. 206. 

12. Supposing^ a man to have 
been born in 1796, how old 
was he in 1828 ? Ans. 32 yrs. 

13. If you lend a neighbor 
765 dollars, and be pay you at 
one time, 86 ddllar^) and at 
another 125 doUarp, bow much 
is still due ? Ans. .554 doUs. 



14. If a man have 1525 head of 
cattle, iiow many will he, have 
after seUipg 8 oxen, II cows, 
9 steers and 13 heifers ? 

Ans. 84. 

15. What number is that to 
whieh if ypo add 643, it will 
become 1826 ? Ans. 1183. 

16. How many years from 
they fliflrht of Mahomet in 622, 
to the year 1828? Ans. 1206. 

17. America was discoyered 
by GolAmbus in 1492; how 
many years since ? 

18. Ifyou lend 3646 dollars, 
and receive in payment 2998 
dollars, how much is still due ? 

Ans. 648 dolls. 

19. A owed B $4850, gf 
which he paid atone time |200, 
at another, $475^ at aootlier 
$40, at another $1200, and at 
another $156; what remains 
due? Ans. $2777. 

20. The sum of two numbers 
is 64892, and the g^reater num- 
ber is 4@234 : what is the 
smallest number ? 

Ans. 18658. 

21. Gunpowder was invent- 
ed in the year 1330 ; then how 
long was this before the inven- 
tion of printing", which was in 
1441.> 

Ans. Ill yeara. 



101,101 DIVISION. 17 

22* 23. 24« 25. * 

From 3287625 5327467 78200004 12345678 

Take 2343756 2100438 27800009 4196269 



Rem: 9^3 5 6^ 



Proof 3 28 7625 

26. 6485—4293=2192. I 28. 48 + 64+93— 139= 66* 
liA 900000—1=899999. I 29, 2777+ 11—1 898= 890. 



ANALYSIS. 

iOl* !• Divide 24 apples equally among 6 boy9, how many will eacii 
i^ceive ? 

The most simple way of doing this would be, first to give each boy 1 
api)le, then each boy 1 apple more, and so on, till the whole were dis" 
tributed, and the number of ones, which each received, would denote his 
share of the apples, which ^ould in (his case be 4. Or as it would take 
6 apples to give each boy one, each boy*8 share will evidently contain as 
many apples as there are sixes in 24. Now this may be ascertained hx 
subtracting 6 from 24, as many times as it can be done, and the number of 
subtractions will be the number of times S is contained in 24 ; thus, '•Z4 — 
6=18, 18—6=12, 12—6=6, and 6— 6=0. Here we find that by perform- 
ing 4 subtractions of 6, the 24 is completely exhausted, which, shows 
that 24 contains 6 just 4 times. Now as Subtraction is the reverse of 
Addition, (94) it is evident that the a^Idition of 4 sixes, (6+6+64.6=24) 
must recompose the number, which we have separated by the sabtractioii 
of 4 sixes. But when the numbers to be added are all equal, Addition 
becomes Multiplication, (83) and 24 is therefore the product of 4 and 6. 
(4x6=24). A number to be divided, and which is called a dividend, is 
then to be regarded as the product of two factors, one of which, called the 
divisor, is given to find the other, called the quotient; and the inquiry 
how maiiy times one number is contained in another, as 6 in 24, is the 
same as how many times the one will make the other, as how many times 
6 will make 24, and bothonist receive the same answer, viz. 4. Hence 
to prove Division, we multiply the divisor ami quotient together, and' if 
the work be right, the product will equal the dividend. 

d. How many yards of cloth will 63 dollars buy, at 9 dollars a yard f 

102* When the dividend does not exceed 100, nor the divisor exceed 
10, the whole ope ratioD*may be performed at once in the mind: but when 
either of them is greater than this, it will be found most convenient to write 
down the numbers before performing the operation. 

3. Divide 552 dollars equally between % men, how many doUius wilt 
each have? 

8* • * . ' • 
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2)552 Here we cannut my tt once hotv many times 2 if cna- 

Uinoft in 552i ^e ttierefore wrfce down thc^lividend^ 552, 

400^200 and i«laee tiiedivftor, 2, at th^ I«ft badd. We then pro- 
140 — 70 ceed.to separate the divMeod into such parts as may 

12 6 readily be divided by 2. These part* i** 6*^ *• b« 40W, 

.. i-tOrwnUlZ. Nuw 2 18 comained in 4,-3 times, and therefore 

552 76 in 400, 200 times; 2 in C4. 7 ames. and m 140. 70 timea, 

and 2 in 12. 6 times ; and since these partial dividends. 40O-(*140-f>12s» 
552, the whole dividend, the partial quotients, 200 +70 4-635276,. the 
whole quotient, or whole number of times 2 is contained in 552. But in 

practice we separate the dividend into parts no 

Divis. Divid. Qttot. faster than we proceed in the division. Having 

2)552(276 written down the dividend and divisor as before! 

4 2 we first seek how many times 2 in 5, and find it to 

— — be completelv contained in it only 2 times. We 
15 552 therefore write 2 for the highest figure of the quo- 
14 proof. tient, which, since the 5 is 500, is evidently 200 ; 

— bat we leave the place of tens and units blanli to 
12 receive those parts of the quotient which shall be 
12 found by dividihig the remaining part of the divi- 
— dend. We now multiply the divisor 2, bv the 2 

in the quotient, and write the procTuct, 4, (400) 
under the 5 hundred in the dividend. We have thus found that 400 con- 
tains 2, 200 times, and by subtracting 4 from 5, we find that there are 1 
hundred, 5 tens, and 2 units, remaining to be divided. We next bring 
down the 5 tens of the dividend, by the side of the 1 hundred, making 15 
tens, and find 2 in 15. 7 times. But as 15 are so many tens, the 7 must 
he tens also, and must occupy the place next below hundreds in the quo- 
tient. We now multiply the divisor by 7, and write the product, 14, 
under the 15. Thus we find that 2 U contained in IS tens 70 times, and 
subtracting 14 from 15, find that 1 ten remains, to which we bring down 
the 2 units of ihe dividend, making 12. which contains 2, 6 limes ; which 
C we write in the unltV pta€.e of the quotient, and multiplying the divisor by 
it, find the prodpiTt to be 12. Thus have we completely exhausted the 
dividend, ar.d (Obtained 276 for the quotient as befi)re. 

103* 4. A prise of 3349 dollars was shared equally ainong 16 men, 
how many dollars did each man receive ? 

We write down the numbers as before, and find 

16)3349(209^ Ans. 16 in 33, 2 times,— we write 2 ifl the quotient. 

32 ^ ^ multiply the divisor by it, and place the product. 

32, undier 33, the part of the dividend used, and 

149 ' subtracting, find the remainder to be 1, which is 

144 1 hundred. To the 1 we brine down the 4 tens, 

— making 14 tens ; but as this is less than the divi- 

5 sor. there can be no tens iw the quotient. . We 

therefore put a cipher in the ten's place in the 

quotient, and bring down the 9 units of the dividend to the 14 tens, making 

149 units, which contain 16 somewhat more th^n 9 times. Placing 9 in 

the unit's place of the quotient, and mttlti'plying the divisor by it, the 

product is l44, which, subtracted from 149, leaves a remainder of 5. 

The division of these 5 dollars may be denoled by writing the 5 Over 16, 

with a line between, as in the example. Each man's share then will be 

209 dollars and 5 Hxtkntks of a dollar.(21> The division Of anv number 

l>y another may be denoted by writing the dividend over the divisor, with 

aline between, siad an expression of that kind is c^eda FulgarFrwHon, 
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56 ) 2688 ( 48 
224. 

448 
448 



104. 5. A cermin cornfield coAtiiins 2688 hilU of eora planted in 
rows, which are 56 hillt long, how many rowi are there f 

Here, as 56 Is not contained in 36, it is necet*ar^ 
to talce three figures, or 268, for the first partial divi- 
dend; but there may besoms dtfioulty io finding how 
many times the divisor may be had iu it. It will, 
however, soon be seen by inspection, that it cannot be 
less than 4 times, and by making trial of 4, we find that 
— we cannot have a larger nomber than that in the ten's 

place of the quotient, because the remainder, 44, is less 
than 56, the divisor. In multiplying the divisor by the quotient figure, 
if the product be greater than the part of the dividend used, the quotient 
figure is too great; and in subtracting this prochict, if the remainder ex- 
ceed the divisor, the quotient figure is too small; and in each case the 
operation must be repeated until the right figure be found. 

SIMPLE DIVISION. 



DEFINITIONS. 

105.' Simple Division is the method of findings bow many 
times one simple number is contained in another ; or, of sepa- 
rating a simple number into a proposed number of equal parts. 
The number which is' to be divided, is called the dividend; the 
nuinber by which the dividend is to be divided, is called the 
dieisor; and the nomber of times the divisor is contained in 
the dividend, is called the ^tioften^ If there^be any thing left 
after performing the operation, that excess is called the re- 
maindBr, and is always Uss than the divisor, and of the same 
kind as the dividend. 

RULE. 

106. Write the divisor at the left hand of the dividend ; find 
bow many times it is contained in as many of the left hand fig- 
ures of the dividend, as wiU contain it onoe, and not more than 
nine times, and write the result for the highest figure of the 
quotient. Multiply the divisor by the quotient figure, and 
set the product under the part of the dividend used, and 
subtract it therefrom. Bring dbwn the ne&t &gure of the 
dividend to the right of the remainder and divide this 
number as. before ; and so on till the whole is finished. 

NOT«.— If after bringing down a fii^ure to\he remainder, it bc-slill less 
than the diTisor, pUcea cipher in the quotient, and bring down another 
figure. (103.) Should it tttU be too small, write another cipher in the 



What is Simple Division? 

What is 'meant by the dividend f- 

by the divisor ? by the quotient ? 

by the remainder ? 
Of what kind is the remainder ? 



How may the division of the re- 
mainder be denoted ?(103) 

How do you place the numbers for 
division ? where t^e quotient ? 

How is the operation performed ? 
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quotient, and bring down another figure, and fo on till tlie nuiiibet shall 
contain the dirisor. 

PROOF. 
107. Multiply the divlBor by the quotieot, (adding- the re. 
mainder, if any) aod, if it be right, the product will be equal to 
the di?ideiid< 

QUESTIONS FOR PRACTICE. 



6. V 30114 dollars be divid- 
ed equally amoog 63 men, how 
many dollars will each one re- 
ceive ? 

63 ) 301 14 (478 dolls. Ans. 
252 

491 
441 



504 
504 



~ 7. If a man^s income be 1460 
dollars a year, how much is 
that a day ? Ads. 4 dolls.^ 

8. A man dies leaving an 
estate of 7875 dollars to his 7 
sons, what is each son's share ? 

Ans. 1125 dolls. 

9. A field of 34 acres pro- 
duced 1020 bushels of corn, 
how much was that per acre ? 

Ans. 30 bush. 

10. A privateer of 175 men 
took a pri^e worth 20650 dol- 
lars, of which the owner of the 
privateer had one half, and the 
rest was divided equally among 
the men ; what was each man's 
share ? Ans. 59 dolls. 

11. What number must I 
multiply by 25, that the pro- 
duct may be 625? Ans. 25. 



12. If a certain number of 
men, by paying 33 dollars eacb, 
paid 726 dollars, what was the 
number of men ? Ans. 22. 

13. The polls in a certain 
town pay 750 dollars, and the 
number of polls is 375, what, 
does each poll pay ? 

Ans. 2 dolls. 

14. If 45 horses were sold 
in the West Indies for 9900 
dollars, what was the average 
price of each ? Ans. $220. 

15. An army of 97440 me a 
was divided into 14 equal divi- 
sions^ how many men were 
there in each ? Ans. 6960. 

16' A gentleman, who own- 
ed 520 acres of land, purchas'* 
ed 376 acres more, and then 
divided the whole into 8 equal 
farms, what was the size of 
each ? Ans. 1 12 acres. 

17. A certain township con- 
tains 30000 acres, how many 
lots of 125 acres each does it 
contain ? Ans. 240. 

18. Vermont contains 247 
townships, and is divided into 
13 counties, what would be the 
average num{>er of townships 
in each county ? Ans. 19. 

519. Vermont contains 5640- 
000 acres of land, and in 1820 



What is the method of proof? 
How is division denoted f When it 
is expreised by Writing the divi- 



dend, what ii the expression caill- 
ed? 
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sootataed 235000 4ttbabiUDt8,' 
what was the a?era|^ quaotity 
of land to eacb pertoa ? 

Ana. 24 acres. 
20. The distance of the 
moon from the earth is 240000' 
miles, and the diameter, or dis- 
tance through the earth, is 
8000 miles ; how many diame-' 
ters of the earth will be eqaal 



to the moon's distance from the 
'earth? Ans. 30. 

21. Dtride 17354 byee. 

Quot 201. Rem. 06. 

22. Divide 1044 by 9. 

QuOt. 116. 

23. Divide 34748748 by 24. 

Quot. 1447864. Rem. 12. 

24. «9r02-8-6«4950i Ans. 

25. 27^60^39865^ Ans. 



CONTRACTIONS OF DIVISION. 

\eiB» 1. Divide 1^7 doliari equally among 3 men, what will each 
Tev«ive ? 

Here we seek hew many timet 3 in 8, and finding 

Divit. 3 ) 867Divid. it 2 time* and 2 over, we write 3 under 8 for the 

— first figure of the quotient, and luppoie the 2,which 

388 Quot. remains, to be joined to the 4, 'making 36. Then 

3 in 26, 8 times, and 2^ver. We write 8 for the 

next fieure of the qnotient, and place 3 before the 7, making 27, in which 

we find 3. 9 timet. We therefore place 9 in the unit's place of the quo^ 

tient, and the work it done. Division performed in this manner, without 

writing down the whole operation, is called Short Division. 

L When the divisor is a single Jigure ; 

RuLB.^— Perform the operation in the mind, according to the 
l^eneral rale, writing down only the quotient figures. 
2. Divide 78904 by 4. 13. Divide 234567 by 9. 

Qdot. 19726. I Quot. 26063. 

109* 4. Divide 238 dollars into 42 equal shares; how many dollars 
Will there be in each? 

If there were to be but 7 shares, we «hot}hl 

42=6x7 divide by 7, and find the shares to be $33 eHch, 

7 ) 238^6 rem. 1st. with a remainder of 6 dollars ; but as there ate to 

— be 6 times 7 shares, each sluire will he only one 

6 ) 33>-3 rem. 2d. sixth of the above, or a little more than 5 dollars. 

— In the example there are two remaindcrt»; the 

5 first, 6, is evidently 6 units of the given dividend, 

7x3^6=s27 rem. or 6 dollars; but the second, 3, is evidently units 

Ans. ^^X dolls. of the second dividend, which are 7 times as 

< ^^ great as those of the first, or equal to 21 units o( 

tbe first, and 21 4''6=^27 dolls, the true remainder. 

//. When iht divisot is 41 cimfosite number, (90.) 

Rule.— Divide first by one of the component .parts, and that 

ilow do you multiply hy a compo* 

site number ? 
Explain the opeca.tA,Qtk. 



What is Short Division.^ 

Wl)avi8 the rule f 
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quotient hj another, and to on, if there be more than two^ the 
last quotient irill be the answer. 

5. Dinde 31046835 by 56=^7 I 6. Divide 84874 by 4^=^^^^. 
xS. Quo. 554407, Rem. 43. | Qoo. 1768^^. 

110* 7. Divide 45 applet equally among 10 children, how many will 
each child receive ? 

At it will take 10 applet to give each child 1, each cliild will evidently 
receive at many applet at there are lO't in the whole number; but all 
the figuret of any number, taken together may be regarded at tent, ex- 
cepting that which it in the uuii*t place. The 4 tbeu it the quotient, and 
the 5 it in the remainder; that it, 45 applet will give 10 children 4 apples 
and 5 tenth*, or j^, eacb< And at all tlie figuret of a number, higher than 
in the ten't place, may be contidered bnndredt, we may in like man- 
ner divide by 100, by cutting off two figuiet from the right of the divi- 
dend; and generally, 

///. To divide by 10, 100, 1000, or 1 wUk any number of ci- 
phers annexed ; 

RuLc-^Cdt off as many figures from the right hand of the 
dividend as there are ciphers in the divisor ; those on the left 
will be the quotient, and those on the right, the remainder. 

mong 100 men, how much 
will each receive ? 



8. Divide 46832101 by 
1 0000. Qoot. 4683^;,^^/^^. 

9. Divide 1500 dollars a- 



Ans. 15 dolls. 



45 

32 

1356 Rem. 



111. 10. Divide 36556 into 3200 equal partt. 

Here 3200 it a composite number, whose 
32|00 ) 365|56 ( 11 Quot. component parts are 100 and 32; we therefore 
32 divide by 100, by cutting off the two right hand 

figures. We then divide the quotient, 365, by 
32, and find the quotient to be 11, and remain- 
der 13; but this remainder is 13 hundred,(109) 
and it rettored to its proper place by bringing 
down the two figuret which remained after 
dividing by 100, making the whole remainder, 
1356. Hence 

IF. To divide by any number whose right hand Jigures are 
ciphers; 

Rule.— Cut off the ciphers from the divisor, and as many 
figures from the right of the dividend; divide the remaining 
figures of the dividend by the remaining figures of the divisor, 
and bring down the figures cut off from the dividend to the 
right of the remainder. 



What it the rule for multiplying by 

1, with ciphert annexed ? 
Give the reason for the operation. 



How do you proceed when the divi- 
sor bat ciphers in the right hand ? 
Give the reason. 



m. 
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11. Divide 738064 by 2300. 1 12. Divide 6095 146 by 5600. 
Qaot. 320, Rem. 2064. I Quot. 1088f}^}. 



HETIEW, 



113» 1* What are the fiuidamen- 
tal operationB in this Section ? 
Ani^ A(idition and Subtraction. 

2. What relation have Multipli- 
cation and Divinon to these ? (83, 
101.) 

3j, Wiien two or more numben 
arej^iyen, how do you find their turn? 

47 What is the method of per- 
forming the operation? (81.) 

5. When the given oumbibra are 
all equal, what shorter method is 
thece of finding their sum ? (63.) 

6. How is Multiplication per- 
formed? (88) 

7. What are thegiven .numbers em- 
ployed in Multiplication called? (87.) 

8. What is the lesolt of the ope- 
ration called ? (87.) 

9. Ho.w would you find the diffe- 
rence between two numbers ? (94.) 

10. By what names would you 
call the two numbers ? (98.) 

11. What is the difference caHed? 

12. I/the minuend and subtra- 
hend wene given, how would you 
find the remaind«r ? 

13. If the minuend and rejnain- 
der wejre given, how would you find 
the subtrahend ? 

14. If the subtrahend and remain- 
der were given, how would you find 
the minuend ? 

15. If the j;um of two numbers, 
and one of them were given, how 
would yon find the other? 

16. If the jrr«af€r of two numbers 
and their difference be given, how 
would you find the lu3 ? 

17. If the le33 of two numbers 
and their difference be given, bow 
would ycu find the greater ? 

18.' How would you find how ma- 
ny times one number is contained 
in another? 
' 10. Bv what name would yott 
call the dfumber divided ? (105.) 



20. What would you call the 
other number? 

21. By what name would you 
call the result of the operation ? 

22. Where there is a part of tlie 
dividend left after performing the 
operation, what is it called ? 

23. How can you denote the di- 
vision of this remainder? (}03.) 

24. If the divisor and dividend 
were given, how would you find tha 
quotient ? 

25. If the dividend and quotient 
were given, how would you find the 
divisor? 

26. If the divisor and quotient 
were given, how would you find the 
dividend ? 

^. If the multiplicand and mul- 
tiplier were giveUf how would you 
find the product ? 

28. If the multiplicifnd and pro- 
duct were given, now would you 
find the multiplier ? 

29. If the multiplier and product 
were given, how would you find the 
multiplicand ? 

30. When the price of an article 
is given, how do you find the price 
of a number of articles of the same 
kind ? (83.) 

31. Does the proof of an arith- 
metical operation demonstrate its 
correctness? [82.] What then is its 
use ? 

Note,— -rA« definiUons of such 
of the following terms as have not 
been already explained, may be found 
in a dictionary. 

What is Arithmetic? What is a 
Science? Number? Notation? Nu- 
meration ? Quantity ? Question ? 
Rule? Answer? Proof? Principle? 
Illustratio/i'? E^pJanstion ^ 
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DECIMALS AND FEDERAL MONEY. 

9ecfituil0* 

113. The method of forthing nambers, and of expression 
ihem by figtmee, hts been folly exphuned in the articles on It- 
ineration. (71, 72, 73.) But it > frequently happens that we 
have occasion to express quantitite, which are less than the 
one £xed upon for unity. Sboold we wake the foot, Ibrinstance^ 
our unit nwasiare, we shonkl cften have occasion to express 
dis tance9 which are parts- of a foot. This has ordinaril)' beea 
done by dividing the foot into 12 equal parts, called inches, and 
each of these again into 3 equal ; parts, called barley corns. 
(38*) But divisions of this nat-ure^whieh are not conformable 
to the general law of Notationy(73,)^ necessarily embarrass cal- 
culations, and also encumber books and the memories of pupils, 
with a great number of irregalar and perplexing tables. Now 
if the foot, instead of being divided into 12 parts, be 'divided in- 
to 10 parts, or tenths of a foot, and each of these again into 10 
parts, which would be tenUucf tefdhiti or hundredlhs of a foot, 
andao on to any extent found necessary, making the parts 10 
times smaller at each division ;<^then in recomposing the lar- 
ger divisions from the bmaller, 10 of the smaller would be requi- 
red to make one of the next larger, and sa on, pnecisely as in 
whole n umbers. Henoe^ figares expressing tenffu^ hun^rtdOu, 
thou$andih9i &c. may be written towards the rig^t from the 
place of units, in the same manner that tens^ hfOidrediy thousands^ 
frc. are ranged towards the left ; and as the law of increase to- 
wards the Jeft, and of decrease towards the right, is the aune, 
those^ figunes which express parts of an unit may obvhMisly be 
managed precisely ia the same manner as th^!>se which denote 
integers, or whole numbers. But to prtevent confusion it is 
customary to sepa^te the figures expressing parta from the in- 
tegers by a point, called a fepariUriati* The points used for this 
purpose are the period and tne comma, the former of whidi <i8 
adopted in this work i thus to express 13 liei^t and'3 tent*h^ ofti 
foot, we should write }U.Sft for 8 feet and 46 hundredths, BMtt 

DEFINrriONS. 

114; Numbers which diminish; in value^ from' the place of 
units towards thb righ^ han(}, ia a ten- fold proportion, (as dor 
Bciibed in the preceSng article^) are called Decimals* Num- 
bers which aire mayAe up.of integera* and decimals, are eallied 
mixed numb^r^i, . 
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NUMERATION OF DECIMALS. 
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115. It must be obvious from the two pfeceding^ articles, that 
the figures in decimals, as in whole numbers, ha?e a local value, 
called the name of the place, (74) which depends upon their dis- 
tance from the separatrix, or the place of unity, ecLchremovcU of 
a figure one pktce towards ike right, diminishing its value ten 
iimes, (73) The names of the places, both of integers and de- 
cimals, are expressed in the following 

TABLE. 



Integers. 


Decimals. 

-*- 


OB . BB "^ gJ fS ^ 

gS2oH£S'go5i5|5£H.2SS.| 
806197 523 4. 325701 60 8 



From this table it will be seen, that the names of the pla- 
ces, each way from that of units, are the same, excepting 
the termination tk, or ihs, which is added to the name of the last^ 
or right hand place, in the enunciation of decimals, 

EXERCISES. 



1. What do you understand 
by 1 tenth part of a thing ? 2 
tenths ? 3 tenths ? &c. 

2. What is meant by 1 hun- 
dredth? 5 hundredths? 35 
hundredths ? 

3. How would you write 4 
tenths in figures ? 7 tenths ? 
17 hundredths ? 2 hundredths? 
8 thoilsandths ? 401 thou- 
sandths ? 1 millionth ? 7 thou- 
sand and 7 thousandths ? 



4. How would you write 
twenty-five hundred andjtwen- 
ty-five hundredths ? One and 
six hundredths ? One hundred, 
and four ten thousandths ? 

5. How would you express 
the following numbers in words: 
01, 0.3, 0.01, 0.05, 0.35, 0.04, 
0.7, 0.17, 0.02, 0.008, 0.40J. 
0.000001, 700.007, 25.25,1.06, 
100.0004. 



116. Crphers on the right of decimals do not alter theiir value 
for while each additional cipher indicates a division into parts 
ten times smaller than the preceding, it makes the d^cima^ 
express 10 times as many partfly (113.) Tlius 5 tentb denof^- 



116 .M^QIiftfttS. HT.flS- 

5 parts of ai unit, which is dirided^vtolQ parts ; 50 hundredths 
denotes 50 parts of a unit, which is divided into 100 parts, and 
soon; hut as 5 is half of 10, and 50 half of 100, the ncalue of 
each is the same,' namely, one half a unit. Qn the contrary^ 
each cipher placed at the left hand diminishes the value of a 
decimal 10 times, by removing^ each sig^^nificant %ure one place 
towards the right, (115.) In the decimals, 0.5, 0.05, 0.«00$, the 
second is only 1 tenth part as much as the first, and the thifd 
only 1 tenth part as much as. the second ; ^od they are read, 5. 
tenths, 5 hundredths, and 5 thousandths. 

ADDITION OP DECIMALS. 

ANALYSIS. 

117« What is the sum of 4 tenths of a foot, 75 hundredths of a foct, 
und 9 hundredths of a foot ? 

We first write 0.4 ; then as .y5 is 0.7 and 0.05, we write 
0.4 0.7 QnderO.4, and place the 5 at the right hand io the place 

0.75 of hundifi(ith5i; and lastly, we write 9 under the 5 in the 
0.09 place of hundredths. We then, adil the hundredths, and find 

them to he 0.14, equal to one 1 tenth and 4 hundredths; we 

Ans. 1.24 ft. therefore reserve the 0,1, to be united with the tentTis, SLud 
write the 4 under the column of hundredths. We then say^ 
1 to is 1, and 7 are 8, and 4are 12; but 12 tenibsof a foot are equal to t 
foot and 2 tenths; we therefore write 2 in the place of tenths, ajid place 
the 1 foot on the left of the separatrix in the place of units. Thus we find 
the sum of 0.4, 0.75, and 09 of a foot, to be 1.24 ft. 

RULE, 

118. Write down the whole numbers, if any, as in Simple 
Addition, and place the decimals on the right in such manner 
that tenths shall^ stand under tenths, hundredths under -hun- 
dredths, and 60 on, and draw a line below. Begin at the ri^t 
hand,. and add up alUhe columns, writingf down and carryings a& 
in Simple Addition. Place the decimal point directly under 
those.io the numh^rs added. 

QUESTIOiNS FOR PRACTICE. 



2. What is the sum of 25 4 
rc^s, 1605 rods, 8.843 rods, 
and 46.004 rods ? 
25.4 
1605 
8.842 
46.004 



Ans. 90 296 rods. 



3. What is the amount o^ 
seventeen pounds and seven 
tenths, eight pounds and sixty- 
six hundredths, and one poun^ 
and seven hundredths ? 
17.7 
8.66 
1.07 
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4. What is the som of 21.3, 
^12984, 918, JJ700.42, 3153, 
S7.2, and 581.0C ? 

Ans. 4564.117. 

5. What is the softi of 37, 
and 8 hnndred and twenty- 
t)ne thousandths, 546 and 35 
liundredths; ei^t iiid four 
tenths, and thirty-sevfiA and 
three hundred twenty-five 



6'. WliSTir tbe sum of six 
thousand^years and six thou- 
sandths of a year, ^ve hundred 
years and five hundredths of a 
year, and forty yean and) four 
tentha of a year.^ 

Ans. 6640.456 yrs. 

7. Twelve +T.5 +0.75+ 
1.304, are how manj:? 

8. Seventeen+0.1+0.11, 




thousandths? . 1+0.111+0.7707, are how 

Ans. 629^96. I many ? 

MULTIPLICATION OP DECIMALS. 

ANALYSIS. 

\ 19. 1. How much batter in 3 boxies, each cootalnlrig 4 pounds and 75 
Imndredths of a pound f 

Tne method of solving this question 
By Addition, by Addition, must be sufficiently obvi- By Multiplication 

4.75. ous, ( 117). In doing It by Multi plica- ' "'" 

4.75 tion, we fKoeeed as at the light iiand, 

4.75 saying, 3 times 5 are 15; and as the 5 

-i^; — are hundredths of a pound, the product Ans. 14.25 lb. 

An8.l4.251b. is obviously hundredths;, but 0.15 arc 

0.1 and 0.05, we therefore write 5 lathe place of bun- 
^.ledths, and reserve the 1 to be joined with the tenth?. We then say, 3 
times 7 are 21. which are«o many tcntti», because the 7 are tenths, and (<» 
these we join the 1 tenth reserved, making 22 tenths; but 22 tenths of a 
pound are equal to 2 pounds and 2 tenths of a pound. We therefore write 
the 2 tenths in the place of tenths, and reserve the 2 lbs. to be united with 
the pounds. Lastly, we say, 3 times 4 lbs. are 12 lb. to which we join 
the 2 Ih. reserved, making 14 pounds^ which wc write as whole ;numbers 
on the left hand of the separatiix. From this exampje it appears, that. 
tnhen one of the factors contains decimalsy there toill be an equal humber of 
decimal places in the product 

1I20. 2. If a person travel 4.3 miles per hour, how far will he travel 
ill 2.5 hours? 

4 3 Hiavlng written the numbers as at the left "hand, we' 

nr say 5 times 3 are 15. Now as the 3, which is^mfaitU 

plied, is tenths, it is evident, that if the 5, by which 
n 7^ it ismaltipired; were units, the product, 15, would be 

^g tenths, (119). But sin^e the 5 is only teniha of 

J units, the product, 15, can be <Jnly I0(ks'o( \Qths; or 

lOOths of units; but ai 0.15 areO.'l and 0.05, 'we' 
Ans. 10.75 miles, write 5 In: die place of hundredths, reserving the^l toi 
he joined; with- the tenths. We then say 6 times 4' are^SO, which are 
tenths, because the 5 is tenths; joining the 0.1 reserevd. we have 21 tenths, 
equail to 2.1 miles; we therefore write 1 in the place of tenths, and 2 in 
>^ej»lacie} of units. We then multiply by 2, as illustrated-ln article 119 
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1.21, 122. 



o 

o 



•and write the |Mmkiftr*fi.6, under the oorreeponding parts of the first 
product, and, adding the: two partial products together, we have 10.7S 
miles for the dlstaiMe4ttaf<klIed in 2.5 hoars. 

131. 3. Wliat is the product of 0.5 ft. multiplied by 0.5 ft. ? 
1 foot, multiplied by itself, gives a 
0.5 square, measuring 1 foot on each 8i4e> 1 foot. 

0.5 0.5 ft. by 0.5 gives a square, measuriBg 

0.5 ft. equal to ^ foot, on each side, fiut 

Ans. 0.25 ft. tlie latter square, as shown by- the dia- 
gram, is only 0.25, or | of the former ; 
hence 0.25 ft. is evidently the product of 0.5. -by 
0.5 ft. Here we perceive, that muliipllcatiun bv a 
decimal diminishes the multiplicand, or, in other 
words, gives a product which is less than ihe maHi- 
plicand. ^ : 

4. If you multiply 0.25 ft. by 0.25 ft. what will be the product ? 

Here the operation is performed as above; b^ since 

tenths multiplied by tenths, give hundredths, [120] ; the 5 

at the left hand of the second partial product is evidently 

hundredths; it is therefore necessary to supply the place ef 

.0125 tenths with a cipher. Qr the necessity of a cipher at the 

.050 left of the 6, in the answer, may be shown by a diagram. 

A square foot being the area of a square 

.0625 ft. which measures 1 foot on each side, a 
square 0.25. or quarter, of a foot. 





0.5 »o 

o 








1 foot. 



0.25 



1 


1 


1 1 


1 






Q 



Ans. 

* 15. or quarter, of a 
is a square measuring 0.25 of a foot on each 
side; but such a square, as is evident from the dia* 
gram* is only one sixteenth part of a square foot. 
Hence to prove that the decimal 0.0625 ft. is equal in 
value to one sixteenth part of a square foot, we have 
only to multiply it by 16 (0.0625x16=1 ft.) and the 
product i» I foot. In like mannet it may be shown 
that every product will have as many decimal places 
as there are decimal places in both the factors. 

RULE. . 

122. Write the multiplier under the multiplicand, and pra- 
ceed in all respects as in the multiplication of whole numbers. 
In the product, point off as many figures for decimals as 
there are decimal places in both the factors counted together. 
J^Tote, If there be not so many fig'ares in the product as there 
are decimal places in the factors, make up the deficiency by 
prefixing ciphers. 

QUESTIONS FOR PRACTICE. 



5. If a box of sugar weigh 
87*64 lb. what will 9 siich box- 
es weigh ? 

87.64 
9t 



Ans. 788.76 lb. 



6. What will be the weight 
of 13 loads of hay, each weigh- 
ing 1108.124 lb.. ? 

Ans. 14405.612 lb. 

7. What is the product of 5 
by 0.2 ? Ans, h 



t33,1W. 
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8. Multiply 0.0^6 by 0.008. 

Prod. 0;000078. 

9. Multiply 125 by O.008. 

Prod. 1. 

IQ. Multiply 25538 by 12.17. 
Prod. 307.14646. 

11. Multiply 5 thousand by 
5 thousandths. Prod. 25* 



12. Twebty-fiye X 0.25 
Arid h(^w many P 

13. Seiren + ilT'iilMA 
ahow trianj? 

14. l£8.7Jf 4* 144.25 X 
0.06» 16.38 AA8. 

15. 0.0044.0.0004 X 
0.00002» 0.000000088 Ant. 



SUBTRACTION OF DECIMALS. 

ANALYSIS. 

123. I. What is the dffffcrende between 43.^5 rods and 215 rodi P 

We Write Aown the oiiinbbrs as for AddTid^, with' the 
43.25 largest uppermost. As there are no hundredths io the 

22.5 subtrahend, we bring down the 5 hundredths. Pro- 

cecding to the lOihs, we are unable to take O.S^from 0.2; 

Ans. 20.75 rod?, we therefore borroW 4 unit from the 3 units, 'which bc> 

ing 10 tenths, we join 10 to the 2., makiug.l2 tenths ; 
from which we take 5 tenths, and write the remainder, 7 tenths, in the 
place of tenths below the line. The rest of the operation roust be obvious. 

2. From 24 hours take 18.75 hours, what remsios f 

Here, as we cannot take S from nothing, we borrow 
%4. tO.lO from the 4 units, or 400 hundredths ; then taking 5 

T8.75 (=s0.05) rrom O.lO, the remainder is 0.05. The 400 bun- 

dredths has no\V become 390 hundredths, or 39 teoths, or 

Ah5. 5.25 h. 3.9 \ then 0.7 from 0.9 leaves 0.2, and so on. 

RULE. 

124. Write down the numbers sis in Addition of Decimals^ 
bbser^lnig^ to place the largest number uppermost. Beg^'nnin^ 
at the right, subtract as in Simple Subtraction, (99) and place 
the deciinal point in the remainder directly under those in the 
given numbers. 

l^btE l.-^Wheii the numbers are all properly written, and the results 
correctly pbinted, the decimal points will all fall in one vertical column, 
or directly Under one another, both in Subtraction and Addition. 

NoT£ 2 '-In numbers given for Addition or Subtraction, tjie decimal 
places may all be made equal by annexing ciphers to a part of t^em,(l 16) 
without altering their value, and then all the decimals will express simiiat 
.^fartg of a uoit, or be of the same denomination. 



■9* 



90 



DECIMALS. 



125. 12S, 



QUESTIONS FOR PRACTIGE. 



3. A person boag^ht 27.63 lb. 
of ol&namon, and lold 19.814 
lb. hoir mach had he left ? 

27.63 

19814 



' Ana. 7.816 lb. 

4. From 468.742 rods, take 
7^4815 rods. 

Rem. 392.2605. 

5. From 9 ft. take 0.9 fl. 
what remains ? 

Ans. 6.1 ft. 

6. From 2.73 take 1.9185. 

Rem. 0.8115. 



7. What is the difference 
between 999 and ninety-nine 
hundredths ? Rem. 998.01. 

8. From 0.9173 subtract 
0.2134. 

9. From 742 take 195.127. 

10. From 9.005 take 8.728. 

11. From 1 take 1 hundredth. 

Rem. 0.99. 

12. From 1000 take 1 thou- 
sandth. 

13. How many are 71.01 — 
19.71 ? 

14. How many are 100 — 
0.01 ? 



DIVISION OP DECIMALS. 

ANALYSIS. 

125. 1. If 14.251b. ofbutterbe divided into 3 equal shares, how 
many pounds will there be in each ? 

Here we wish to divide 14.25 into two factors, one of 

3 ) 14.25 ( 4-75 which Khal) be 3. and the other such a number as, mul- 

12 tiplied by 3, (101) will produce 14.25. We first seek 

— — how niHny ti.nes 3 in 14, and find it 4 times, and 2 units 

22 over. The 2 units b#ins 20 tenths, we join them to the 

21 2 tenths, making 2S tenths, and, dividing these by 3, the 

quotient Is 0.7, and 0.1 over: but 0.1 being 0.10, (116) 

15 we join the 1 to the 5 hundredths, making 0.1.5. and di- 

15 viding by 3, the quotient is 5 hundredths. The whole 

-^ quotient then is 4.75 lb. To prove that this is the true 

quotient, we multiply it by the divisor, 3, (4.75x3=14.25), and repro- 
duce the dividend. Since any dividend may be. regarded as the product 
of the divisor and quotient taken as factors (101), and since the product 
must have as many decimal places as are contained in both the factors 
(121), it follow.<(. that the number of decimal places in the divisor and 
quotient^ tounied together, mitst be just equal to the number of duimal 
places in the ditidena. 

136« 2. If 18 bushels of wheat be divided eqiially among 4 loen, how 
much will each receive .'* 

Here we find that 18 bushels will give each man 4 

bushels, and that there will be 2 bushels left. We now 

add a cipher to the 2, which multiplying it by 10, (91) 

reduces it to tenths, and dividing 20 tenths by 4» th& 

quotient is 0.5; each nian will, therefore, receive 4.5 

bushels. Hence by annexing ciphers to the remain- 

- der of a division, the operation may be continued, and 

in pointing the result, the cipbert aanexed are to b« 

d at deoimals belonging to the dividend. 



4)18(4.5bu. 
16 

20 
20 
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127. S. What if the quotient of 0.0084 by 0.42 f 

Omitting the cipheri, we find 42 in 84 just Z 

«. 42 )0.0084(0.02 Ani. times; but since there fire 4 pJaGet of decimal* 

84 in the dividend, and only 2 in the divisor, there 

— must be 2 places also in the quotient : we Ihere- 

fore place a cipher at the left of the % in the 

quotient, between it and the separatrix, to make 

lip the deficiency. We see by this example that if a quantity be divided 

by a decimal, the quotient will be larger than the dividend. 

RULE. 

1^. Write down the divisor and dividead, and divide as in 
whole numbers. Point off as many places for decimals from 
the right band of the quotient, as the decimal places in the div- 
idend exceed those in the divisor. 

Note 1. — If there are not so many figures in the quotient as the num- 
ber of decimal places required, supply the deficiency by prefixing cipher*. 

2. Should the decimal places in the divisor exceed those in the dividend, 
make them equal by annexing ciphers to the latter. 

3. Whenever there is a remander after division, by annexing ciphers to 
it, one or more addiiional figures may be obtained in the quotient. (126) 

QUESTIONS FOR PRACTICE. 
4. In 68.43 hours, how ma- I Let the pupil point, the fol 



By times 1.5 hours ? 
1.5)68.43(45.62 Ans 
60 




) lowing answers according to 
the rule. 

9. What is the quotient of 
4263 by 2.5 ? Ans. 17052. 

10. What ia the quotient of 
4.2 by 36.? Ans. 116. + 

11. What is the quotient of 
3298 by 7.54 ? Ans. 437+. 

12. What is the quotient of 
43 by 5,4 ? Ans. 45. 



5. Divide I by 0.5. 

Quot. 2. * 

6. Divide 1 by 2. 

Quot 0.5. * 

7. Divide 7.02 by 0.18. 

Quot. 39 

8. Divide 0.0081892 by 
0.347. Quot 0.0236. 

* These «r« oalied ReripiocaU. 



Note.— When the quotient is 
not complete, it is denoted by plac- 
ing the sign 4. aAer it, in which 
case more quotient figures Uiay be 
obtained by annexing ciphers to the 
remainder. 

,Q 46.35 , 
. 74+13^45.5 ^_ . 
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VULGAR FRACTIONS CHANGED TO DECI- 

MALS. 



ANALYSIS. 

139« If we iJiTide an apple equally between 2 boys, the part which 
each will receive will be 4 an apple, or the quotient of 1 divided by 3 ; U 
we divide 1 apple between 3 boys, each will receive X, or the quotient of 

t divided b^ 3. In like manner, if 3 apples he divided between 4 boys, 
each boy will receive ] of an apple, or the quotient of 3 divided by 4, and 
generally a Vulgar, or Common Fraction, denotes the division of the nu- 
meratorbv the denominator. (22,103) The fraction 4. for example, denotci 
(hat 1 is divided by 2, but since 1 does not contain 2, the quotient is less 
thPn 1, and mutt therefore be tixpressed in parts of unity. Now if we add a 
cipher to the dividend^ 1, it becomes 10 tenth^ (126); and 10 tenths 
divided by 2, the quotient is 0.5. (125) Hence the decimal 0.5 is equiv- 
alent to ^. A^ajn, in the fraction X. if we add a cipher to the 1, it becomes 

10 tenths, as before, and 10 tenths divided by 3, the quotient is 0.3, and 
0.1 remains. Joining a cipher to O.l, it becomes 0.10. and dividing again 
by 3, the quotient ii 0.03, and thu« miiy we go on as far as we please, get- 
ting by each additional cipher a 3 in the quotient, which is 10 times less 
than the preceding, as 0.333-|-. .which is the decimal expression for 4.. 

And again in the fraction J. adding a cipher to 3. and dividing by 4, the 
quotient is 0.7, and 0.2 reaiain^ adding a cipher to 0.2, and dividine again 
by 4, the quotient is 0.0d*,~0.75 then is the decimal expression for j : An4 
generally, 

130. To change Vulgar Fractiofu to Decimah. 

Rule. — ^Anoex ciphers contioually to the nudierator, and 
divide by the denomioatoF, so long as there shall be a remaio- 
der, or until the decimal be obtained t6 a sufficient degree of 
exactness. «. The ^iiotieDt will be the decimal required ; and it 
must consist of as many decimal places, as the number of ci- 
phers annexed. If the quotient does not contain so many 
^ures, make up the deficiency by prefixing ciphers.(127) 

QUESTIONS FOR PRACnCE. 



1. AVhat is the decimal 
expression for ^ ? 

S5) 1.00(0.04 Ans. 
1.00 



2. Change j^, i, and f to- ' 
equivalent decimals. 

' -8. i=0,5, |«0.£5, and 
'5. 



S. What is the decimal 
expression for ^ of a day P 
Ans. 0.2 day. 

4. Change ^ of a rod to 
a decimal. 

5. What are f pf a month 
in decimals ? 

And. 0.S75 mo. 

64 Change |i to a .deci- 
mal; Adb. 0.r045 4. 
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7. Change |f t» a deci- 
mal. Ana. 0.173.^ 

8. Change -^ to a deci- 
mal. Ans. Q.002. 



9. Change ^^ to a mixed 
number. 

10. Change VV ^^ ^ ^^^^* 
mal. 



131. HaFing^ become familiar with the method of changiog 
Vulgar Fractions to Decimals, whenever fractions occar, the 
pupil has only to substitute for them their equivalent decimal 
values, and proceed as if they had been g^iven in decimals. To 
illustrate this remark, take the following 

. QUESTIONS FOR PRACTICE. 



1. There are 3 pieces of 
cloth, one contains 4 j- yards, 
one 3|^ and the other 3^ yds. 
how many yards in the 
whole ? 

4^=4.5 

S|=3.75 

Ans. 13. 50= IS J.. 

2. There are 4 boxes, 
each of which contains 5f 
lb. of sugar; how many 
pounds in the whole? 

5f =5.375. Ans. 21. 5 lb. 

3. A't)erson having 17f 
Ions of hay, sold 6^ tons; 
how much had he left P 

Ans. 10.925 tons. 

4. What is the produot 

of 24 by i ? 

24x0.5=12 Ans. 



5. In 28 rods how many 
yards, 5^ yards being equal 
to one rod ? 

5^=5,5 and 28x5.5=154 
rods, Ans. 

6. In 154 yards how ma- 
ny rods? 

1 54 

5^ =t 54-^-5.5= 28 rods, 
Ans» 

7. What is the quotient 
of 12 by i? 

12.0 

0^=12^0.5=24 Ans. 

By these examples it ap- 
.pears that a number is dimin- 
ished by mukiplication and in- 
creased by division, when the 
multiplier and divisor are 
fractions or decimals. 



132. Federal Mbney is the established currency of the Uni- 
ted States. lis denominations are all in a decimal or ten-fold 
proportion, as exhibited in table 1. pag^e 31. The dollar 
is considered the unit money, and all the lower denominations 
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Are regarded as decimal parts of a dollar. Tbaa tbc dime is 1 
teoCh, or 1 of a dollar, tbeceot 1 hundredth, or 0.01 of a doU 
lar, and the mill 1 tliousaadtb, or O.OOl, of a dollar; and.plac- 
iog tbete together, dol. d. c in. 

1. 1 1 1, 
Th€j might be read, one dollar, one dime, one cent and. one 
mill, oTt one dollar, .eJeren cents and one mill, or one dollar, one 
hundred and eleven mills, or thousandths. The place next to 
dollars, on the left, is eagles, and 11. may be read, 1 eagle and 
1 dollar, or eleven dollars. Twenty-five eagles, 8 dollars, 4 
dimes, 6 cents and 3 mills, may be written and read> 



6 



•% 



or 



o 



25 8. 4 6 3 



6 



258. 46 a 



or 



o 

no 



01 



258.463. 



Hence any sum in Federal Money may be regarded as a de- 
cima], or mixed number, and may be managed in all respects 
as such. Federal Money is usually denoted by the character, 
$, placed before the figures, and in reading it, dollars, cents 
and mills are the only denominations usually mentioned. 

ADDITION OF FEDERAL MONEY. 

133. Rule. — The same as for the Addition of Decimals .(11 8) 
QUESTIONS FOR PRACTICE. 



1. If I pay 4 dollars 62 
cents for a barrel of soap, 
5 dollars £8 cents for a bar- 
rel of flour, and 10 dollars 
8 cents for a barrel of pork, 
what do I give for the whole? 

4.62 

5.28 

10.08 



Aha. 219.98»19 dolls, and 
98 cents. 

2. A owes B 878, C g46. 
S7. D 8101. 09. and E 828. 
16; what is the amount of 
the four debts ? 

Ans. g^53.5£. 



3. F holds a note against 

6 for one hundred seven 
dollars and six cents, one 
againiit H for fortj-nine 
dollars seventeen cents, 
and one against K for nine 
dollars ninetj-nine cents ; 
lihat is the amount of the 
three? Ans. g 166.22. 

4. A man bought 2^ jds. 
of broadcloth for 815.50, 6 
yds. of lutestring for'g5.85, 

7 yds.of ccmbric for 85.25, 
and trimmings to the a- 
mount of 84.12: what was 
the amount of the purchase ? 

Ans* 830.72. . 
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MULTIPLICATION OF FEDERAL MONEY. 

134. RcLE.— The same as for the Maltiplication of Decimali. 

(122). 

QUESTIONS FOR PRACTICE. 

1. What will 84 yards 
of cloth cost, .at 57 cents 
l>cr yard ? 



0.37 
34 

148 
111 



212.58 Aus. 

SL If a roan purchase 4 
h&Ddkercblefs at 69, cents 
*acb) 6 yds. ribbon at 17 
cen^ts per yard, and 5 yds. of 
J ace at 44 cents per yard, 
what is the Vf hole amount? 

Ans. 86,04. 

5. What will 156 yards 
of cloth cost at 81-67 per 
yard ? • Ans, g^60. 52. 

4. What will 47 lbs. of 
coffee cost at 22 cents per 
ppiiodP Ans« 810.34. 

SIJBTRACTIQN OF FEDERAL MONEY. 

' 135. , B Vi^£.*^Tbe :«aoie as ibr t^ Subtf^K)tion of Decimala. 
(1854). 

.QUESTIONS FOR PRACTICE. 



5. At 16 cents a pound. 
what will 18 lbs. of butter 
cost? what will .27 lbs. 
cost? 

6. What is the cost of 126 
bushels of rye at 69^ cents 
a bushel? A«8. .878.75. 

7. If a person apeod 6^ 
cents a day, how much will 
that be a year ? 

Ana. 822. 81^. 
8« What cost 63 y&rd»of 
calico at a qfiiarter of a dol- 
lar a yard ? Ans. JB 1 5,75. 

g. What cost 1758 lbs. of 
tea at 81*1^ per pound ? 
Ans. 82021.70. 

10. What cost 59 dozen 
of «ggs at 59 cts. a dozen ? 

11. What cost 87 bushels 
of i>ats1at &3 tits per bush. ? 
.at 41 cts ? , at. 37 ct& ^ at 25| 

cts? , 



1. A man bought a pair 
of oxen for 876^ and sold 
them again for 881.75 ; how 
much did he gain ? 

Ans. 85.75. 

2. Takel mill from 8100 
what remains ? 



3. A person having 8200 
lost two dimes of it ; how 
muph had he left ? 

4. A man bought 100 lbs. 
of wool at 33 cts. a poundj^ 
and sold the whole for 831. 
494, how much did he lo^e i 
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5. A person bought £4 
yards of cloth at 81.50 per 
yard, and paid 8£6.55, how 
much remains unpaid ? 

Ans. 29.45. 

6. I bought 6 yards of 
cloth at 76 cts. a yard, and 
gave a 5 dollar bill, how 
much change must I re- 
ceive ? 



7. How much must be 
added to 83 cents to make 
it 85? 

8. I bought 5^ yds. of 
cloth at 85J- a yard, and 
paid six 5 dollar bills, who 
must receive change, and 
how much P 



DIVISION OF FEDERAL MONEY. 

136. Rule.— The same as for the Division of Decimalfl.(128) 
QUESTIONS FOR PRACTICE. 



1. If 24 lb. of tea cost 
S7.92, what is that a pound ? 

Ans. 80.33. 

2. If 125 bushels of 
wheat cost 2100.^5, what 
is it a bushel P 

3. If 21268 be divided 
equally among 15 men^ 
what will each receive ? 

Ans. 284.533. 

4. Six men, in com pan y> 
buy 27 bushels of salt at 
21*67 a bushel, what did 
each man pay, apd what 
was each's share of the salt P 
Ans. 27'.515, snd his share 

4^ bush. 

5. A man dies leaving 



an estate of 235000; tAe 
demands against the estate 
are 21254.65 ; the remain- 
der, after deducting a lega- 
cy of 23075, U divided e- 
qually among his 6 sons; 
what is each son's share P 
Ans 25111.725. 

6r If 12j- acres of land 
cost 278, how much is that 
an acrep 

7. Divide 27 between 9 
men, what is each man's 
share P Ans. 20. 777^. 

8. 22\^'^how much? 

Ans. 20.005. 

9. 28i+9f^^5=how 
[ much P 
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REVIEW. 



1. How has tlie foot usnally been 
divided f 

2. What are tha inoonyeniencei 
of these divisions ? 

3. What would be a more conve- 
nient division ? 

4. How mi^t these divisions be 
managed ? 

5. What name is given to nam- 
bers, which express parts in this 
manner ?(114) 

€. How are decimals distinguish- 
ed from integers ? What are inte- 
gers f 

7. How would jou write 12 feel 
and 3 tenths ? 

8. Have igures in decimals a lo- 
cal value ? Upon what does it de- 
pend ? 

9. What is the law by which 
they diminish ?(n5) 

10. In what does the enunciation 
of decimals differ from that of whole 
numbers ? 

11. Do ciphers on the rig^t hand 
of decimals alter their value f What 
does each additional cipher iodi' 
cate ?(116> 

12. What effect have ciphers on 
the left-hand of decimals ? Why f 

13. Wbat are numbervmade up 
of integers and decimals called? 
(114) 

14. From what is the word deci- 
mal derived ? A. From decimus, 
(Latin) which signifies tenth. 

15. What is the rule for the ad- 
dition of decimals? Where must 
the decimai point be placed f 



16. What is the rule for the mul- 
tiplication of decimals ? What the 
rule for pointing ? 

17. What effect has multlplica* 
tion by a decimal ? Explain by ex- 
ample and diagram. 

18. What is the rule for the sob- 
traction of decimals f Fot the divi- 
sion of decimals? 

19. What is the rule for pointing 
in each-? 

20. What if to be done If there 
are not so many figures in the quo* 
tient as the number of decimals re- 
quired ? 

21. Wh^ the decimal places in 
the divisor exceed those in the di- 
vidend, wj)at is to be done ? 

22. When there is a remaiiider 
after division, how do you proceed ? 

23. What does a vulgar fraction 
denote ?(129) Explain by example. 

24. How then can* you change a 
vulgar fraction to a decimal ? 

25. What is Federal Money ? 

26. What is the Table ? (p. 31.) 

27. Which is the unit money ? 

28. How may the lower denomi- 
nationa be regarded ? Explain by 
example ; and also the different 
methods of reading the same. 

29. How then may Federal Mo. • 
ney be regarded ? 

30. How is it denoted ? 

31. What is the rule for the Ad- 
dition of Federal Money ?->forMuI- 
tiplication f— for Subtraction ?— ^r 
Division of Federal Money ? 



SECTION IV. 



COMPOUND, OR COMPLEX, NUMBERS. 

137. NambeFs are called Compound or Complex, when they 
contain unita of different kinds, as pounds, shillings, pence and 
farthings ; years, days, hours, minutes and seconds, &c 

Tables of Compound Numbers will be found in Part L Sec* 
10 



98 COMPOUND NUMBERS. 138,139.140, 

tioQ V. page 31, which should be thoroughly committed to me- 
morj, as by them all operations, performed with compound 
numbers, are regulated. 

a fStetruction* 

138. Reduction is the method of changing numbers from one, 
denomination to another, without altering their Yalue.(40) 

1. Id J&4 88. 5d. 3qrt. bow many farthings ; 

As jSl=20s. there are 20 times as many shillings 
qr. as there are pounds; we therefore multiply the 
3 pounds by 20, and to the product, SOs. join the 

8s. making 88s. Then because l8.=12d. there are 
12 times as many pence as there are shillings : we 
therefore multiply the 888. by 12, joining the 5d to 
the product, and thus find £A 8s. 5d.=1061d. 
A^ain, as ld.ss4qr. we multiply the pence by 4, 
* joining the 3 qr. to the product, and thus find 4L 
88. 5d. 3qr.=4247 farthings. This process is call- 
ed Reduction Descending^ because by it numbers 
of a higher denomination are brought into a lower 
denomination. 

4247qr. Ans. 

2. In 4247 farthings how many pounds? 

N As it takes 4qr. to make 1 penny, there are evidently 
4 ) 4247 as many pence in 4247qr. as there are times 4 in that 

number. We therefore divide by 4, and the quotient 

\i) 1061— 3qr. is 1061d. and 3 qr over. Then, as it takes 12 pence to 

make Is. there will be as many shillings as there are 

2 I ) 8 i 8— 5d. times 12 in 1061d*==88s. 5d. Again, as it takes 208. to 

make U. there will be as many pounds as there are 

4;. 8s. tiroes 20 in 88s.=4/. 8s. Thus we find 4247qr.=4Z. 

8s. 5d. 3qr. This process is called Reduction Ascend' 

ing, because by it a lower denomination is brought into a higher. By 

these examples it will be seen that Reduction Ascending and Descending 

mutually prove each other. 

As a process similar to the above may be employed in th^ 
lleduction of time, weights and measures, as well as monies, 
it may be stated in the following general terms. 




139* Reduction DjsscEifniNG. 
Rule. — Multiply the high- 
est denomination by that num- 
ber which it takes of the next 
lower to make one in the next 
higher, adding the number, if 
any, of the lower denomina- 
tion ; and so proceed to do, till 
it IB brought as low as the 
i^uestion requires. 



140. RsDircTroN Ascendiitg. 
Rule.— Divide the lowest 
denomination by the number 
which it takes of that to make 
one in the next higher deno- 
mination ; and so continue to 
do, till you have brought it intq 
the denomination required. 



Uo. 



kEDUCTION. 
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QUESTIONS FOR PRACTICE. 

English Money. 



1. In £65 48. 6d. 2qr. how 
tnany farthings ? 

2. In £1465 149. 5d. how 
many farthings ? 

'S' Ux $47 48. how many 
shillings ? 

4. In 29 guineas at 28s. how 
many farthings ? 

5. In 40 guineas how many 
pounds ? 



1. In 62618qr. how many 
pounds ? 

2. In 1407092qr. how many 
pounds ? 

3: In 2868. how many dol- 
lars? 

4. In 38976qr. how many 
guineas ? 

5. In £56 how many guin- 
eas .'^ 



Time. 



1. In 4d. 22h. 4m. 208. how 
many seconds? 

2. How many minutes' in a 
year ? 

3. How many hours in a 
century ? 



1. In 4250608. how many 
days ? 

2. In 525960m. how many 
years? 

3. In 876600h. how many 
centuries ? 



Troy Weight. 



1. In 13lb. how many grains ? 

2. In 22Ib. 6qz. lOpwt how 
many grains ? 



1. In 74880gr8. how many 
pounds ? 

2. In 129840gr. how many 
pounds ? 



Avoirdupois Weight. 



1. In 4 tons how many oun- 
ces? 

2.. In 7 cwt.'Sqr. lOlb. how 
many drams? 

3. In 1961b. how many oun- 
ces ? 



1. In 143360oz. how many 
pounds ? 

2. In 222720 drams, how 
many cwt. 

3. In 3136oz. how many 
pounds ? 



Loner Measure. 



1. In 26 rods how many 
yards ? 

36 As 5^ yds. make 1 rod, 

5^=5.5 we multiply theTods by 

— 5^. To render the mul- 

130 tiplication by ^ more 

130 easy, we reduce it to de- 

cimals, (130) and then 

143.0yd. proceed as in decimals* 
(122) 



1. In 143 yards how many 
rods ? 

Here we reduce ^ 

5i6)143.0(26rd. to a decimal, as be- 

110 fore, and divide as 

in decimals, (128). 

330 Whenever a fraction 
330 occurs, it may be 

changed to a decimal, 

and used as such. 



100 



TOMPOUND NUMBERS. 



139, 140. 



d. In 3 miles how maoj 
feet? 

a In 47m. 5fu. ]6rd. J2ft 
6in. how many inches ? 

4. How many inches round 
the earth ? 



2. In 15840ft. how many 
miles ? 

3. In 3020838in. how many 
miles ? 

4. In 1578424320in. how many 
degrees ? 



Cloth Measure. 



1. In 59yds. how many nails? 

2. In 362E. £. 2qr. how ma- 
ny nails ? 

3. In 576£. F. how many 
quarters ? 



1. In 944 nails how many 
yards? 

2. In 7248na. how many £. 
Ells ? 

3. In 1728qr. how many F. 
£lls? 



Square Measure. 



1. In 1500 acres hoif many 
rods? 

2. In a township 6m. square 
how many acres ? 

3. In 24 square yards, ^ow 
many inches ? 



1. In 240000rd. how many 
acres? 

2. In 23040 acres how many 
miles ? 

3. In 31104in. how many 
square yards ? 



Solid Measure. 



1. How many inches in 2 
cords of wood ? 

2. How many inches in 27 
solid yards ? 



1. How many cords in 4423- 
68 solid inches ? 

2. In 1259712in. how many 
yards ? 



Wine Measure. 



1. In 178hhd. how many 
pints ? 

2. In 5 pipes how many gills ? 



1. In 89712pt how many 
hogsheads ? 

2. 20160gi. how many pipes ? 



Beer Measure. 



1. in 8 barrels how many 
pints ? 

2. In 14hhd. how many 
quarts ? 



1. In 2304pts. how many bar- 
rels ? 

2. In 3024 qts. how many 
hogsheads ? 



1. In 9 quarters how many 
pints ? 

2. Reduce d6bu. 2pk. 6qt. 
]pt to pints. 



Dry Measure. 



1. In 4608 pts. how many 
quarters ? 

2. Reduce 2349pt to bush- 
els. 



141, 142. 
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1. In 6 signs how many mia- 
utes ? 

2. In 47° 23" 15'' how many 
seconds ? 



Circular Measure. 

1. How many signs in 10800 
minutes ? 

2. In 170595' bow many de- 
grees ? 



REDUCTION OP DECIMALS. 



141. 1. Reduce 4 ouoees to the 
decimal of a pound. 

4oz.== ^ lb. As lib. is 

16)4.0(.25 l6oz. 4oz. are^ 

.32 of a pound and y*g^ 

— reduced to a de- 
80 cimal(l30)is.25 
80 of a pound. 

2. Reduce 3 inches to 
the decimal of a yard. 
12)S.0(.25 3 inches =^ of 

24 a foot, and -^ 

— = 0.25ft and 0.25 
60 ft. are reduced to 

yards by dividing 
3)0.2500 them by 3 

— (140). The 

0.0833+ Ans. sign + de- 
notes that 
more decimal figures may 
be had by adding more ci- 
phers. 

3. Reduce 8 hours 24 mm. 
to the decimal of a day. 
60)24. 24m.= f^h.=0. 

4h. then 8h. 24 
m.=8.4h. and 

0.35d. 8.4h.= Md = 

24.0 • 

0.35 of a day. 



24 ) 8.40 



142. 1. How many ounces 
are 0.25 of a pound ? 

Pounds are reduced 
to ounces by multipli- 
cation, (139) and .23Ih. 
multiplied by 16. the 
ounces in a pound, tiie 
product (122) is 4 oun- 



.25 
16 

150 

25 

ces. 



OZ.4.00 

2. How many inches are 
0.0833+ of a yard ? 

Yards are reduced to ft. 

0.0833' by multiplying them by 3, 

3 and feet to inches by mul- 

tiplying by 12. (139) Here 

0.2499 it will be seen, bycompar- 
12 ing this with the example 

at the left hand, that there 

2.9988 is a loss of 12 ten thou- 
sandths of an inch, on ac- 
count of the. decimal being incom- 
plete. 



3' In 0.35 of a day, bow 
many hours and minutes ? 

To reduce days 

0.35 to hours, we multi- 

24 ply by 24, and the 

product is 8.4h. and 

140 8.4 multiplied by 60 

70 gives 24 minutes; 

then 0.35d.=8h. 24 



h. 8.40 
60 

m. 24.00 



min. 



The above methods of changing decimals to integers of a different de- 
nomination, and the reverse, are called the Reduction of Deciaaals. 

10* 
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COMPOUND .NUMBERS. 



143, 144. 145. 



143. To rtduu compound 
ntim^erff to dedmaii of the 
M^keH deiumimation. 

Rule. — Diride the loweit 
denominatloii (annexing one 
or more xipher, as abaU be 
found necessary 1 by tbe num- 
ber which it takes of that to 
make one of the next hig^her 
denomination, (126) and write 
the quotient as a decimal of 
the higher ; divide this higher 
denomination by tbe number 
which it takes to make one 
still higher, and so continue 
to do till it is brought to the 
decimal required. 



144. Tojind the value of a 
decimal in integers of a kwer 
denomination. 

RuLK.-— Multiply the deci- 
mal by that number which it 
takes of the next lower deno- 
mination to make one of the 
djcnomination in which the de- 
cimal is given, and point off as 
in the multiplication of deci- 
mals. (122) Multiply the deci- 
mal part of the product by the 
number it takes of the next 
lower denomination to make 
one of that^ and so on ; the 
several numbers at the left of 
the decimals will be the an- 
swer. 



QUESTIONS FOR PRACTICE. 



1. Reduce 2 yards, 2 feet 
and 9 inches to the decimal of 
a rod. 

12 ) 9.00 ( 0.76 ft. 

3) 2.75 (0.9166 yd. 

5.5 )2.9166 ( 0.5303 rd. Ans. 

2. Reduce 10 s. 3d. to the 
decimal of a pound. 

3d.=x-^s.=»0.259. and 
10.258. »=i|-J6i. =.0.5125/. 

3. Reduce 3qr8. to the de- 
cimal of a shilliDg. 

4. Reduce 128. 9d. 3qr. to 
tbe decimal^of a pound. 



I 



1. Reduce 0.5303 rod to 
yards, feet and inches. 

a5303*:5.5=2.9165 yd. 

0.9165xc3=2.7498 ft. 

0.7498 X 12»=8.9976 in. The 

answer then is 2 yds. 2 ft. 

9 in. nearly. 

2. In 0.51252. how many 
shillings and pence? 

3. What is the value of 
0.06258. ? 

4. What is the value of 
0.640625/. in integers ? 



145. In computing interest, it ircommon to consider 30 days 
one month, and 12 months a year. 



Reduce 8 months 21 days 
to the decimal of a year. 
a;ld.«.f^m.s=0.7m.and 8m. 

^^==^1^= 0.725 jrr. Ans. 



Reduce 0.725 year to months 
and days. 

0.725 xl2ss8.7 mo. and 
0.8x30s^21 d. 



146, 147, 14S. 



ADDITION. 
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g. UTimuoti. 



146* 1. A person gare 2L 17i. aad 8d. for a load of hay, 12. 5t. 3d. tot 5 
bush, of fybeat, and lOt . 4d. for a load of wood ; what did the wbola cost f 

As we may very evidently add pence to pence, ahil- 
l. s. d. Hnga to shilPinas, &c. we write down the numbers so 

2 17 a that pence shall stand under pence, fhllltng^ under shil> 

15 3 lings, and so on. We then add the pence, and find their 

* 10 4 sum to be 15d. but as 12ds=ls. ISsls. 3c]. We there- 

————— fore write down 3d. under the column of peuce* and re- 

4 13 3 Abs. serve the Is. to be joined with the shillings. We now 
— — add together the shillings, which, with the Is. reserved. 

4 13 3 proof, amount to 33s.s=li. ISs. we therefore ^riie 139. under 
the column of shillings, and reserve the 1/. to be joined 
with the pounds. LaMiy, we add the pounds, and joining the 12. reser- 
ved, write the amount, 42. under the column of pounds ; and thus wo 
find the whole cost to be 42. ISs. 3d. The above process iS' called Com- 
pound Addition. 

COMPOUND ADDITION 

147. Is the uniting together of several compound numbers 
into one sum. (48) 

RULE. 

148. Place the numbers to be added so that those of the 
same denomination may stand directly under each other. 

Add the numbers of the lowest denomination, and carry 
for that number which it takes of that denomination to make 1 
of the next higher, writing the excess, if any, at the foot of the 
column. Proceed with each denomination in the same way till 
you arrive at the last, Whose amount is to be set down as in 
Simple Addition. 

Proof. — The same as in Simple Addition. 

QUESTIONS FOR PRACTICE. 



ENGUSH MONEY. 



£ s. 


d. 


qr 


47 7 


6 


2 


3 9 


4 


3 


15 13 


9 


1 



£ 8. d. 

48 10 lOj 

13 16 43 

19 6: 



TROY WEIGHT. 













xno. 
8 
3 
5 


w. 
3 

1 



TIME. 

d. h. m. yr. 
3 23 41 5 
6 15 10 17 
19 57 4 


d. h. 
320 21 
100 7 

26 22 


m. 
17 
49 
35 













lb. oz. pwt gr 
17 3 15 15 
13 2 19 16 
15 6 10 a 



lb. 02. pvvtgr. 
14 10 18 20 
13 10 17 
27 10 4 23 



AVOIRDUPOIS WEIGHT. 



T. cwt. qr. lb. oz. 

2 16 1 15 8 

2 12 2 la 7 
1 7 3 5 13 



lb. oz, dr. 

15 15 15 

8 12 n 

4 11 
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COMPOUND NUMBERS. 



148. 



LONG MEASURE. 

mi. fit. rd. ft. in. deg. mi. fu. nl. 

37 3 14 U 7 168 57 7 26 

18 7 36 9 4 124 53 6 14 

23 6 12 14 9 101 40 34 



r.or. 



CLOTH MEASURE. 



y<l. 


qr. 


na. 


E. E. 


qr. 


na. 


u:y 


3 


2 


18 


4 


2 


112 


2 


3 


26 


2 


3 


210 


1 


2 


10 


3 


2 



SQUARE MEASURE. 



SOLID MEASURE. 



ft. 



in. 



18 120 1015 
24 80 159 
40 116 1000 



yd. ft. in. 

79 22 1412 

43 17 587 

17 249 



WINE MEASURE. 



hbd. gal. qt. 

39 52 3 

16 27 1 

35 15 2 



t. p. hhJ. gal. qt. 

4 1 1 37 2 

5 1 41 1 
3 10 19 3 



BEER MEASURE. 

ba. gal. qt. hhd. gai. qt. pt. 

5 24 3 49 40 1 

4 13 2 76 38 3 

3 29 93 17 1 



DRY MEASURE. 



4cr. 


roo. 


rds. 


rds. 


ft. In. 


^r- 


bu. 


pk. 


qt. 


bu. 


pk. 


qt. 


pt. 


56 


3 


37 


36 


179 137 


8 


7 


1 


2 


36 





7 


1 


3d 


2 


28 


19 


235 63 


4 


6 


3 


7 


18 


3 








75 


1 


18 


12 


HI 141 


16 


4 


2 


6 


10 


1 


4 


1 



CIRCULAR MEASURE. 



// 



25 17 18 
17 49 56 
12 35 24 



8. 
2 
4 
3 



10 45 30 
15 40 19 
24 26 10 



If a man purchase a yoke of 

oxea for £15 5s. 8d. four cows 

for £20 IDs. 6d. and a horse 

for£26 ; what did they all cost ? 

Ans. £61, 168. 2d. 

The floors of 4 rooms in a 
certain house cover 5rd. 24in. 
of land; the remaining room 
Irdv 1yd. Ift. ; and the walls 
and chimney cover 2rd. llin.; 
how much land does the whole 
bouse occupy ^ 

Ans. 8rd. 1yd. 1ft. 35in. 



A certain field has four sides 
whose lengths are as follows : 
4ch 27iin. 5ch. 191in. 4ch. 
501in. and 6ch. 41in. what is 
the distance round it .^ 

Ans. 20 ch. 
What is the weight of 3hhd. 
of sugar, the first weighing 
lOcwt. 201h. ; the 2d, 9cwt. 
Iqr. 15oz. ; and the 3d, llcwt. 
151b. 14dr. ? 

Ans. 1 ton, 10 cwt. 2qr. 7 lb. 
15 oz. 14 dr. 



149.150,151. 



SUBTRACTION. 
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E- Sbtttitrartion. 



149* 1. A perfon boveht a cow for 32. 7f. 6d. and told it for 4^ 12s. 
3d. how much did he gain? 

We write the leii number under the greater, lo th«t 

I. f. d. pence fhall stand under pence, ihillingf under shil< 

4 12 3 lingt, and pounds under pounds ; we then begin at 

3 7 6 the right hand, but as we cannot take 6d. from 3d. 

we borrow from the 12s. li.^]2d. which we join with 

the 3d. malting 15d. and then 6d. from 15d. Jeaves 9d. 

which we write under the pence. We now proceed 

to the shillings, bntas we have borrowed Is. ftom 12*. 

we call the 12s. lis. and 7i. from lis. leaves 4s. and 

lastly, SL from 4/. leaves R Thus we find that he gained U. 4s. 9d. The 

above process is called Compound Subtraction. 



Gaitil 4 9 
Proof 4 12 3 



COMPOUND SUBTRACTION 

150. Is the taking of one compound number from another, so 
as to find the difference between them. (42) 

RULE. 

151. Write the less number under the greater, so that the 
parts which are of the same name may stand directly under 
each other. 

Begin with the lowest denomination, and take the number in 
the lower line from the one standing over : proceed in the same 
way with all the denominations. 

Should the number in the npper line be less than the one 
standing under it, suppose as many units to be added to the up- 
per number as will make a unit of the next highei; denomina- 
tion, remembering to diminish the number in the next place in 
the upper line by 1. 

PaooF.^-The same as in Simple Subtraction. 

QUESTIONS FOR PRACTICE. 



ENGLISH MONEY. 



£ 8. d. 


£ 8. d. qr. 


Borr. 149 10 8 


791 9 8 1 


Paid 86 U 4 


197 16 4 2 



Due 62 18 4 






TIME, 
d. h. m. 8. yr. d. 
17 13 27 19 12 125 
12 16 41 35 4 204 


h. m. 
17 4 
16 12 


- 



TROY WEIGHT, 
lb. oz. pwt. gr. Jb. oz. pwt. gr. 
440 5 15 20 27 8 12 10 
60 8 19 12 19 4 16 19 



AVOIRDUPOIS WEIGHT, 
lb. oz. dr. to. cwt. qr. Ih. oz.dr. 
84 10 8 9 11 3 19 4 11 
76 14 9 3 12 1 20 9 7 
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COMPOUND NUMBERS. 



151. 152. 



LONG MEASURE. I WINE MEASURE. 



yd. ft. in. deg. mi. fur. rd. ft. in. 
25 2 10 36 40 3 22 8 7 
16 i 11 17 45 1 37 9 3 



CLOTH MEAS4TRE. 

vd. qr. na. £• E. qr. na. 

35 1 2 432 3 1 

19 1 3 177 3 2 



gal. qt. pt. g%. hhd. gal. qt. pt. 
43 1 1 ^3 36 3f 1 

24 3 1 59 42 3 1 



BEER MEASURE, 
ba. gal qt. hhd. gal. qt. pt. 

27 17 1 120 53 

19 13 3 60 47 1 1 



SQUARE MEASURE. 

aor ro. rd. ft. rd. ft. in. 

29 3 10 156 25 28 110 

24 3 25 158 19 105 101 



DRY MEASURE, 
bu. pk. qt. pt. qr. bu. pk. qt. pt. 
11 1 1 6 5 2 7 
6170463 51 



SOLID MEASURE, 

cor. ft in. yds. ft. in. 

264 105 1101 79 22 927 

146 115 1640 22 25 1525 





CIRCULAR MEASURE. 

6 / // g O / 

120 45 33 4 14 16 
80 51 48 18 44 





A man sold a piece of land 
for £^35 11 8. 6d. and receiv- 
ed at one lime £195 13 s. lid. 
and at another £61 5 s. ; how 
much remains due ? 

Ads. £478 12 s. 7d. 



A person haying* 624 yds. 
3 qr. of cloth, sold at one time 
247 yd. 2qr. and at another 
1 14 yd. 1 qr. ; how much has 
he left ? Ans. 263 yd. 



152. In computing* interest, the month is commonly reckoned 
30 days, and the year 12 months. (145) In working^ the foUow- 
jngf questions, in place of the months, write the numhers of the 
months. (34) 



A note was on interest from 
Dec. 29, 1825, till June 22, 
1828 ; what was the length of 
time .'* 

3'ears. mo. days. 
1828 5 22 
1825 11 29 



2 5 23 Ans. 



How long was that note on 
intere8t,which was given,1826, 
January 3, and paid August 1, 
of the same year ? , 

Ans. 6m. 28d. . 

How long from 1822, April 
21, to 1826, March 15.? 

Ans. 3yr. 10m. 24d. 



Ia3,154. 



MULTIPLICATION AND DIVISION. 
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EJ. Mxiltiplitatixtn ntOt mmnion. 



153, 1. What will 61b. of coffee 
coit at Is. 6d. 3 qr. per pound ? 

The cost of 61b. 18 

8. d. qr. evidenily 6 times 

16 3 the cost of lib. we 
6 therefore multiply 

— the price of lib, by 

Ant. 9 4 2 6; thus, 6 times 3qr. 
are 18qr.=4d. 2qr. 
of which we write down the 2qr. 
and reserve the 4d. to be joined 
with the pence. We then say 6 
times 6d. are 36d. and 4d. reserved 
are 40d.?=3s. 4d. of which we write 
down the 4d. and reserve the 3$:, to 
be joined with the shillings. Last- 
ly, we say 6 times Is. are 6s:. and 
3s. reserved are 9s; which we write 
down, and the work is done. 

2. What will 47 yards of cloth 
cost at 17s. 9d. per yard? 

We first multiply 
s. d. &d. by 47, and divi- 

17 9 ding the product 423d. 
47 by 12, find 35s. "Sd. to 

be the cost of 47yd. 

12) 423d. at 9d. Again we mul- 

tiply 17s. by 47, and 

35s. 3d. write the partial pro- 
1 19 ducts, which are shil- 

68 lings, under the 35s. 

These added together 
make 834s. which di- 
vided by 20 give 41/. 
A.4U.148.3d. 148. and bringing 
down the 3d. we have 
4U. 14s. 3d. for the whole cost. 
This method will prevent the ne- 
cessity of dividing thiiS rule into a 
variety of catetr. 

By comparing the corresponding 
examples in the two columns, it 
will be seen that they mutually 
prove each other. 



154. 1. If 61b. of coffee cost 9*. 
4d. 2qr. bow much is that per lb. ? 
If we divide the prlcr> 

s. d. qr. of 6 lb. into 6 equal 
6) 9 4 2(ls. parts, one of those 

6 parts must be the price 

— of lib. To do tills we 
3 first seek how many 

12 times 6 in 9s. and write 

— Is.forthe quotient. We 
6)40(6J. then multiply and sub- 

36 tract as in Simple Divi- 

— sion. We then multiply 

4 the remainder,3.«.by 12, 

4 adding the4d.(139)and 

— divide the sum. 40d. by 
6)18(3qr. 6, which gives 6d. for a 

18 quotient, and 4 4. re- 

— main, which reduced to 
farthings, and the Sqrs. 

added, make ISq'r. These divided 
by 6, give 3qr. for the quotient. 
Thus we find the price of lib. to be 
Is. 6d. 3qr. 

2. If 47 yards of cloth cost 4U. 
148. 3d. what is that per yard ? 

Here we divide 



I 



/. s. d. 

47)4114 3(02 
20 



2l0)83;4s. 



47)834s. (I7s. 
47 

364 
329 

35 
12 

73 
35 

47)423(9d.. 
423 





the whole price 
by the whole 
quantity, as be- 
fore. As 47 is 
not contained in 
the pounds, we 
place a cipher in 
the quotient aud 
reduce the pounds 
to shillings, adding 
the 148. Dividing 
8348. by47,we get 17s. 
in the quotient. The 
remainder, 35s. re- 
duced to pence, and 
the 3d. added, give 
423d. which divided 
by 47 give 9d. in the 
quotient. Thus we 
find tbe price of one 
yard to be 17s. 9d, 
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COMPOUND NUMBERS. 



155-158. 



COMPOUND MULTIPUCATION 

155. Is the method of find- 
iDg the amount of a compound 
number bj repeating^ it a pro- 
posed number of times. (43) 

RULE. 
157. Write the mulUplier 
under the lowest denomina- 
tion of the multiplicand. Re- 
oerre from each product as 
many units as may be had of 
the next hig^her denomination, 
and write down the excess, ad- 
dingf the number reserved to 
the next product. 

NoTX.— This role it raiceptibls 
of the same contractioos as Simple 
Multiplicatioa. 



COMPOUND DIVISION 
156. Is the method of sepa- 
rating a compound number 
into any proposed number of 
equal parts. f44) 

158. Write the numbers as 
in Simple Division, and divide 
the several terms of the divi- 
dend successively by the divi- 
sor. Should the first term of 
the dividend be less than the 
divisor, reduce it to the next 
lower denomination, adding^ the 
number of the lower denomi- 
nation. Do the same with the 
several remainders. 

NoTK.— This rule is susceptible 
of the same contractions as Simple 
Division. 



QUESTIONS FOR PRACTICE. 



3. What will 6 cows cost at 
£4 6s. 8d. apiece ? 

4 What will dcwt. of cheese 
cost at £1 lis. 5d. per cwt.? 

5. What will 28 yaids of 
broadcloth cost at 19s. 4d. per 
yard ? 

6. What will 96 quarters of 
rye cost at £1 Ss. 4d. a qr. ? 

7. What wiU 47 yarfs of 
cloth cost at 17s. 9d. a yard ? 

8. How many yards in 17 
pieces, each containing^ ^yds. 
Sqrs. ? 

9. What will 94 pair of 
atockinss cost at 12s. 2d. a 
pair ? 

la What will 512 bushels 
of wheat cost at 58. lOd. a bu- 
shel ? 

11. If a span of horses eat 2 
bu. 3 pks. of oats in one week, 
how many will they eat in 25 
weeks ? 



a If 6 cows c(tot £26, how 
much is that apiece ? 

4. If 9cwt of cheese cost 
£14 2s. 9d. how much is that 
per ewt? 

5. If 28yds. of broadcloth 
cost £27 Is* 4d. what ia that 
a yard ? 

a If96qr8.ofryeco8t£I12 
how much is that a qr, ? 

7. If 47yds. of clotii cost 
£41 14b. 3d. what is that a 
yard ? 

8. In 505yd. 3qr. how many 
pieces of 29yd. 3qr. each P 

9. If 94 pair of stockings 
cost £57 3s. 8d. what is that a 
pair? 

10. If512 bushels of wheat 
cost £149 6s. 8d. what is that 
a bushel ? 

11. If a span of horses eat 
68bu.3pk.of oats in 25 weeks, 
how much is that a week? 
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159. 1. How many seconds 
in 28 years ofdCSd. 6h. each ? 
Ans. 883612800. 

2. How many seconds from 
tbe birth of Christ to the end 
of the year. 1824, allowing- 
^5d. 5b. 48m. 57s. to a year ? 

Ans. 57559853088. 

3. How many seconds in 8s. 
12° 14' 26"? Ans. 908066. 

4. How many inches from 
Montpelier to Burlington, it 
being 38 miles ? 

Ans. 2407680. 
1;60. 5. Three men carried in 
91bu. of potatoes in baskets ; 
one carried Ibu. 2pk. one Ibu. 
and the other 3pk. at a time, 
and they all went an equal 
number of times; how many 
•times did they go ? 

Ibu. 2pk.=6pk. As they alto- 

^bu. = 4 gether carried 13 

3pk.=3 pk8. each time, 

— they evidently 

13pk. went as many 

91 times as there axe 

4 times 13in91bu. 

— after being redu- 
13 ) 364 (28 times ced to peck«, i. e. 

26 in 364pks. which 

— we find by divid- 
104 i>ng to be 28 times. 
104 Hence 



When it is required to find 
how many times several quan- 
tities, taken one of each at a 
' time, may be had in a given 
quantity : 

Riri.E. — Reduce the given 
quantity to the lowest denom- 
ination mentioned for a divi- 
dend : reduce one of each of 
the other quantities mentioa- 



ed to the same denominaUoD, 
and add .them together for a 
divipor— the quotient will be 
the number of times required. 

6. In j^33 how many guin- 
eas, pounds, dollars and shii^ 
lings, of each an equal mimber ? 

Ans. 12. 

7. A person wishes to draw 
off a hogshead of wine into gal- 
lon bottles, two quart, quart 
and pint bottles, of each an 
equal number; how many 
^ust he have ? 

Ans. 33 hot. of each kind, 
and 9pts. over. 

8. If 4 men spend, each 14s^ 
Id. at a tavern, what is the 
whole bill ? Ans. £2. 16s. 4d. 

9. What will be the weight « 
of 12 silver cups, each weigh- 
ing lib. loz. 20 grains ? 

10. What will 700 bushels 
of potatoes cost at Is. 3d. a 
bushel ? Ans. £43. 15s. 

11. How much wood in 27 
loads, each containing 1 cord 
18ft.? Ans. 30cor. 102ft. 

12. If 4 men spend at a tav- 
ern £2 16s. 4d. what must 
each pay ? 

18. If 12 silver cups weigh 
131b. loz. 2pwt. what is the 
weight of each cup? 

14. If 700bu. of potatoes co4t 
£43 15s. what is that a bush- 
el.? 

15. If 27 loads contain 30 
cor. 102ft. of wood, how much 
in each load ? 

16. If a person travel 24rd. 
12ft. in a minute, how far 
would he Qo, at that rate, in 2 

hours ? . I 
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17. If a man drinK >> pnit ef 
rum a daj, how much will he 
drink,, in a year P 

Ana. 45gal. 2qt. 1 pt. 

18* How many barley corns 
will reach round the world, 
supposing it to be 25020 
mUes ? Ans. 4755801600. 

19. Diytde $120 among 4 
men, so that the shares shall 
be to one another as 1, 2» 3t 4. 

^ Ans. 12, 24, 36, 48. 

20. How many steps of 2 
feet 6 inches, mutt a man take 
in going from Burlington to 
Bostoni it being 190 n^Ies ? 

Ans. 401280 steps. 

21. If a person travel 12nii. 
28 rd. in 2 hours, how far does 
he go in a minute ? 

22. How many lots, each 
containiog three quarters of 
an acre, are there in a square 
mile ? 

Ans. 853 lots, and 40 rods 
over. 

23. If a vintner be desirous 
to draw off a pipe of wine into 
bottles containing pints, quarts 

. and 2 quarts, of each an equal 
number, how many must he 
have ? Ans. 144 of each. 

24. There are three fields, 
one containing 7 acres, anoth- 
er 10 acres, and the other 12 
acres and 1 rood ; how many 
shares of 76 rods each are 
contained in the whole ? 

Ans. 61 shares, and 44 rods 
over. 

25. In 17^ rooidores at 36s. 
each, how many eagles, dollars 
and nine-penees, of each an 
equal number ? 

Ans. 92 of each, and 68nine- 
pences over* 



26L In 470 boxes of sugar, 
each 261b. how many cwt.? 
Ans. 109cwt Oqrs. I2ib. 

27. If cigars cost one and a 
half cent each, and a person 
smoke 3 cigara per day, how 
much will it cost him for ci- 
gars during the months of Jan- 
uary, February and March, in 
a common year ? 

Ans. 405 cents, or ^ Sets. 

28. What is the difference 
between six dozen dozen and 
half a do^en dozen ? 

rs" "V i^-^' ,, Ans. 792. 
V 29> What is' tbe differenee 
between half a solid foot and 
a soUd half foot ?/ \S V/"==2 J/^^ 
tySi-i^ Ans."64i^lMhes.^^^ 
30. A note was on interest 
from March 20, 1819, tiU Jan. 
26, 1824 ; what was the length 
of time f 

Ans. 4y. Itoo. 6d. 

' 31. Divide 5 guineas among 
8 men — ^give A. 8d. more than 
B. and B. 8d. more than C. ^c. 
what do69 H. receive ? 

Ans. 158. 2d. H's share. 

32. A horse i» valued by A. 
at $60> by B. at $69 50, and : 
by C at $72 25 ; what i» the'' 
average judgment ? 
A. 1 $60 

B. 1 69 50 The average in this 

C, 1 72 25 case is evidently fouod 
— by dividing the sum 

3 ) 201 7S of the veverai jinlgr 
^.^.^ nsentt by the nusabex 
Ans. $67 25 (^ appraisers, 

83. M, N, O, and P appraisr 
ed a ship as follows, viz. M at 
$6700, N at $9000, at $8750, 
and P at $7380 ; what it the 
average judgment ? 

Apt. $7957 50. 
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34. Id 55^29600 cabic iDch- 
«8^ how many cords of wood ? 

Ans. 25 cords. 

35. A and B wishiog* to swap 
horses^ and disagreeiog as to 
the coDdilioos, referred the 
matter to three disinterested 
persons, X, T, and Z, whose 
judgments were as follows, yiz. 
X said A should pay B $8, and 
V said A should pay B $6 ; but 
Zsaid B should pay A $5; 
what is the average judgment? 

Ans. A must pay B $3. 

A B In theexchaDgeofar'> 

X 1.$0}B tides, where t& judg* 

Y 1. 6 meat of the referees is 

Z 1. 5 partly on one side of 

the equality between 

Ret 3 5 14 them, aud partly ou 

14 B the other, subtract one 

5 A side from tlie other, 

— and divide the remain- 

3)9(3 Ans. derby the number of 

referees for the average judgment. 

36. C and D wishing to swap 

farms, referred the subject to 

O, P, Q and R, and agreed to 

abide their judgment, which 

was as follows, viz. O said C 

should pa^r D $70 ; P said C 

should pay D $100; and Q 



taid C fibontd par D $55 ; but 
R said D should pay C $S5; 
how was the matter settled < 
Ans. C pays D $50. 

37. What is the weight of 
4hhd. of sugar, each weighing 
7cwt. 3qr8. 191b.? 

Ans. dlcwt. 2qrs. 90Ib. 

38. Three men and 2 boys 
hoed 30000 hills of com, and 
each man hoed two hills while 
a boy hoed one; how many hills 
were hoed by each man, and 
how many by each boy ? 

Ans. Each man hoed 7500, 
and each boy 3750 hills. 
3 X2+2«=8 Divisor. 

39. If $911,555 be divided 
among 5 men and 4 women, 
what is each man and woman's 
share, a man's share being 
double that of a woman ? 

Anft \ $65.111=:wom's share, 
^ S $130.222=man's share. 

40. Two places differ in Ion-, 
gitude 3P37'3"; what is their 
difference in reckoning time, 
allowing 15° to make an hour? 

Ans. 2h. 6' 28^". 
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1. When are numbers called 
compound, or complex ? 

2. By what are the operations per- 
formed by compoand numbers regu- 
lated ? 

3. Repeat the table of Federal 
money/~'of English money. 

4. What are the names and val- 
ues of the coins of the United 
States? 

5. What are the most common 
foreign coins? What their several 
values? 

6. What is the table of time ? 



7. How if the year commonly di- 
vided ? Repeat the number of days 
in each month. 

8. What is meant by leap year ? 
how may we linow wliether a year 
is leap year or not ? What is meant 
by old and new style? 

Let the pupil be questioned in like 
manner respicHng th€ other la* 
bles. 

9. WhatirRedoctioo? Of bow 
many kluds is it ? 

10. What is the rale ier Kediui- 
tioD De8cendiD%? KA>^^^\^\^ 
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' 11. What Uth« method of proof 
is each f 

12. How woald you proceed to 
aoltiply by 5^ ? to divide by S^ f 

13. What it meant by Reduction 
of Decimalf ? 

14. How would you proceed to 
ftnd the value of a decimal in inte- 
ger! of a lower denominatioo? How 
lo reduce compound numbers to de- 
cimal! of a higher denomination f 

15. How many dayi are com- 
monly reckoned to a month, in com- 
puting interest? (145) How are 
days and monthi reduced to a deci^ 
mal of a year ? 

16. What if Compound Addition? 
—the Rule?— Proof? 

17. What it Compound Subtrac- 
tion ?~the Rule ?— Proof ? 



18. If you wish to subtract oa« 
date from another, how ivould 'you 
proceed? (152) 

19. What is Compound Multi^ 
ptication?— the Rule? What it 
Compound Division .^— the Rule ? 
What relation have these two rules 
to each other? Of what contrac- 
tions are these rules susceptible ? 

20. Wbut are ihe several con- 
tractions of Simple Multiplication ? 
(90. 91. 92, 93,)— of Divitiotj? (108. 
109. 110,111.) 

21. What is meant by a simple 
number ? What is the distinction 
between a simple and acompt>uad ? 

22. How would you proceed to 
take quantities of several denomi- 
nations, each an equal number of 
times, from a given quantity? 



SECTION V. 



PER CENT. 

161. Per Cent, ia a contraction of j^er centuthy Latin, Bigfnify- 
ing by the hundred^ and implies that calculations are made bj 
the hundred. Per Annum signifies by the year. 

Xntrrest. ' 

ANALYSIS. 

162. If I lend a neighbor 25 dollars for one year, and he allow me 6 
cents for tl^e use of each dollar, or 100 cents, how much must he pay me In 
the whole at the end of the year ? 

If he pay 6 cts.=:.06 of a dollar (132) for the use of 100 
ctt. or 1 dollar, he must evidently pay 25 times .06, or (86) 
.06 times 25=$ 1.50 for the use of 25 dollars. Hence, 
25+1.50=s$26.50is the sum due me at the end of the 
year. The $25 is called the principal, the .06 is called 
the>afe;)ercenMhe $1.50is called the interest, and the 
(26.5Q is called the amount. Hence the following 

DEFINITIONS. 

163. Interest is a premium allovred for the use of money. 
The sum of money upon interest is called the principal, ^ 
The rcUe is the per cent, per annum agreed oq^ or the inte- 
rest of one dollar for one year, expressed decimaUy* 



25 

.06 



1.50 
25. 

26.50 
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The principal and interest add^ together are called the 
amount. 

Interest is of two kinds, Simple and Compound. 

164. The rate percent^ liexprefsed in hundredth! of a dollar. Deci- 
mal! in the rate below bondredth! are part! of oneper cent. The rate of 
interest is generally established by law. In New-Eneland legal interest 
is 6 per cent, in New- York 7 per cent, and in England 5 per cent. Where 
the rate is not mentioned in this work, 6 per oent. ia anderstood. 

SIMPLE INTEREST. 

165. Simple Interest is that which is conipated on the prin- 
cipal only. 

FIRST METHOD. 

ANALYSIS. 

166. I. What is the interest of (38. 12 for 2 years, 8 months and 21 
days, at 6 per cent, per annum ? 

$38.12 Multiplying the principal by the rate gives the in* 

.06 torest for one year, C161) and the interest for one year 

multiplied by the number of years, is evidently the iii- 

$2.2872 terest for the whole time. Twenty-one days are ^j- 

2.725 of a month=s0.7, and 8 mo. 2ld,'s=S.^ mo. Bat months 

■ " are 12ths of a year, hence 8.7m.ss^*j-mo.=0.725 year, 

114360 (142) and 2yr. 8mo. 21d.=s2.725 years, we therefore 

45744 multiply 2.2872, tho interest for one year, by 2,725, the 

150104 number of years, and the product, $6,132, is the inter- 

45744 est for the whole time. . Hence, 



$6.1326200 

167. To compute the interest on any sum/or any time. 

Rule. Multiply the principal by the rate, expressed as ;?' 
decimal of a dollar, and the product will be the interest for ode 
year. Multiply the interest thus found by the number of ye^rs, 

i reducing* the months and days, if any, to the decimal of a ^ear) 
145) and the product properly pointed (106, 116) will be the 
interest required. 

NoTEi~In solving the following questions, the decimal of a year, when 
j|| hflM not terminated sooner, has been carried to four places of figures, 
and that will give the interest sufficiently correct for common practice. 
When great accuracy is required^nd the number of days in the given 
months and days, and divide these by 365, the number of days in a y%?tt 
and the quotient will be the true decimal of a year. 

!■ 
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QUESTIONS FOR PRACTICE. 



2. What is the amoant of 
$175.62 for 1 year and 6 
monihs^ at 6 per cent ? 
175.62 prin. 
.06 rate. 



10.5372 one yr. int. 
1.5 time. 
— ^.>— The decimals 
526860 beloir mills are 
105372 omitted in the 
- — answer to this 
Int. 15.80580 and the follow- 
Pri. 175.62 , ing questions. 



j\ OS. 191. 425 amount. 

3. What is the amount of 
$10.15, on interest 12 years at 
6 per cent. ? Ans. $17,458. 

4. Wh^t is the interest of 
$48,643 for 2 years at 6 per 
cent, f Ans. $5,837. 

5. What is the interest of 
$225,755 for 3 years, 8 months 
and 10 days, at 6 per eent. 

Q ? ^ Aos. $4ad8». 

6. What is. the interest of 
$213.23 for 3 years and 12 

, days, at 10 per cent*.? 

7. What'is the interest of 
$1600 for I year and 3 months, 
at 6 per cent. .? Ans. $120. 

8. What is the interest of 
$121.11, for & years and 7 
months, at 5 per cent. ? 

Ans. $15,643. 

9. What is the interest of 
•$124.18 for 2yr. 8 mo. .? 

Ans. $19,868. 



10. What is the interest of 
£86 10s. 4d. for 1 year and 6 
months, at 6 percent ^ 

86.51^6 If the principal be 

.06 Enrglish money, the 

— — — — shillinga, pence, &c. 

j&5. 190996 mast be reduced to 

1.5 the decimal of a 

. pound, (143.) then 

25934990 proceed as in Feder- 
5190996 al money. The in- 

— terest will be in 

Ans.?. 7864940/ pounds and decimal 
partfl, which must be .reduced to 
f hillings, &c. (144) 

11. What is the interest of 
£1 138. 4d. for 1 year, at 9^ 
per cent. } Ans. 3s. 

12. What is the interest of 
£25 for 6 months, at 4 per 
cent.? Ans. 10s. 

13. What is the amount of 
$18.24 for 2yr. and 9mo. at G 
per cent. ? Ans. $21,249. ^ 

14. What is the interest of 
$240.16 for 3yr. 5mo. Id.? 

Ans. $49,272. 

15. What is the interest of 
95854 for 5 days ? 

Ans. $0793. 

16. What is the interest of 
$23.23 for ^ years, at 5 J per. 

, c^t. ? 

5 J per cent.=.055. 

Ans. ,$3,832. 

17. What is the interest of 
£329 178. 6d. 2qr. for 3 years, 

#> months, and 12 days, at 5 
percent? £59 138. OJd. 

' 18.. What is the interest of 
$537,246 for 1 year at 6 per 
cent ? Ans. $32,234. 



168,169.179. SIMPLE INTEREST. ^tfi^ 

SECOND METHOD. 

. ANALYSIS. 

, 168. 1. What is the iatej^ett of $60, for 5 monthi and 21 days, at It 
per cent. p«r annum ? 

If the interest of $1 be 12 cents for 12 months, the interest of $1 for 1 

month will be 1 cent, for2raoi;ihs 2 cents, for 3 months 3 centt^tod 

generally the number of months written as sd many ccnii, or hundredths 

of a dollar, will be the interest for that time. And as the interest of (I 

60. prin. for Imo. (=30 days) is 1 renr, the interest for any 

.057 rate. number of days is so many 30lhi of a cent, or 3ds 

' of a mill. In the present exM^le -we write the 5 

420 months as so many cents, or olbfci^^bsof adollar, 

300 and dividing the days by 3, tiind ^ of them to be 7, 

which we write in the place of mills in the multi- 

$3,420 Ans. plier ; and $60 multiplied by $0,057, (the interest 

of $1 for the given time,) the product, $3.42, is evidently the interest of 
$60 for that time, 

169. 2. What is the interest of $60 for 5 months and 21 days, at & 
per cent, per annum ? 

Since interest at 12 per cent. (168) is found by multiplying bj the 
whole number of months and -J- of the days, interest at 6 per cent, being ^ 
of 12, may evidently be found by multiplying by half the former multi- 
plier, that is, by halflhe montlis written as cents, a^nd one sixth of tho 
2)60. days written at the right hand. In tbe present ex- 

.028JI ample half the months is 2|, and if there were no 

odd days, we should write down 2cts. 5 mills, or 

480 0.025 for the multiplier; but when there is an odd 

120 month and days, as in the present case, it is as well 

30 to call the odd month 30 days, and adding thereto the 

odd days, divide the whole by 6, the quotient (30+21 

$1,710 Ads. -f-6=8i) will be mills. $0,028^ then is the interest 
of $1 for 5 mo.2ld. and 60 times $0.028 J, or $0,028^ times C0,(86)=$1.71 
is the interest of ^60 for the same time. To multiply* 60 by i, we take i 
of 60, or divide 60 by 2, and in general for the odd fJ^^i, less than 6, we 
take such part of the multiplicand as the odddaysM^e part of 6. Heoce, 

170. Ta compiUe the mterest at 6 per cerU. per cumum upon 

any sum for any time. 

Rule. Under the principal write half the even numbe.r of 
months, for a multiplier, (pointing them as so many •ents, or 
hundredths of a doHar.) If there be an odd month, call it 30 
days, to which add the odd days, if any, and, dividing them by 
Qt write the quotient in the place of mills in the mnltiplier. 
Multiply the principal by this multiplier, and the product, pro- 
perly pointed^ ^12^) will be the interest for the given time. 

Note.— Odd days lies»'than &are so many 6tb« of & mill, and tO' mttlti^- 
ply by :h,ese, proceed as follows t 
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For 1 da7=,^, divide the multiplicand bj & 
For 2 " ==|«-i ** " " 3 

For 3 « =f «4 •' '• " ^ 

For 4 •• =1=1 " *• " twice by 3 

For 5 •* =|=|xi " " by 3 and 3 



and add the quotient, or qaotieati> to the product of the prin- 
cipal by half the months. 

QUESTIONS FOR PRACTICE. 



3. What is the interest of 
$75, for 4 montlis and 2 days, 
al (S per Cent. ? 

3 ) 75 Uere i the momlilf it 
.020 .01, and as 6 U not oon- 

tained in the days, we 

1500 write a cipher in the 
25 place of mills, that the 

quotient^ In dividing by 

Ane $1,525 3 may fall in its proper 
place. Therei beiag 3 decimal pla- 
ces in the factors, there mttst be 3 
pointed off in (he pioduct. 

4. What is the interest of 
$215 for 1 month and 15 days? 
Imo. 15d.=45d. 6 in 45, 7 times 

and 3 over. 
2)215 As thefe is no even 
.007 number of month% the 

. two first decimal plaees 

1505 must be supplied with 
107 ciphers, and 7 must take 

the place of mills. The 

Arts.$1.612 use of the ciphers is to 
guide us in pointing the product. 

5. What is the interest of 
$275,756, for 1 year, 9 months 
and 15 days ? Ans. $29,643. 

6. What is the interest of 
$137.84 for 2 years ana 6 
months ? Ans. $20,676. 

7. What is the interest of 
$575 for 8 months ? 

Ans. $S3. 

8. What i» the interest of 
$13.41 for 3 months and 16 
days i Ans. $0,236. 



9. What is the interest o' 
$49.25 for 3 years, 3 months 
and 3 days ? Ans. $9,628. 

10. A note for $500 on in- 
terest, was dated Sept. 22, 
1820, what was diie, principal 
and interest, Jaly 29, 1823? 

yr. mo. d. Ans. $585,583. 
1823 6 29 
1820 8 22 



2 10 7 Time. 

11. What is the amount of 
$212 on interest for 14 months? 

Ans. t226.84. 

12. A note for $27.55 on in-,^ 
terest, was dated Feb. 14,- 
1823; what was there doe, 
principal and interest, Jan. 20, 
1824? Ans. $29,092. 

13. What is the amount of 
$87.91 on interest 3 years and 
27 days? Ans. $104,129. 

14. What is the interest of 
$607.50 for 5 years ? 

Ans. $182.25. 

15. What is the interest iof 
$655 for 7 days ^ 

Ans. $0,764. 

16. What is the interest of 
$76,256 for 1 year, 3 months 
and 5 days } Ans. $5.78^ 



171—174. SIMPLiC INTEREST. It? 

171. When the irUereH ii any other than 6 per cent ; first find 
the iaterest at 6 per cent, of which take such part as the inte- 
rest required exceeds, or falls short, of 6 per cent, and this ad- 
ded to, or subtracted from, the interest at 6 per cent, as the 
case requires, will give the interest required. 

QUESTIONS FOR PRACTICE. 

17. What is the interest of 18. What is the interest of 



$165.45, for 1 year and 6 
months^ at 5 per cent. ? 
165.45 principal. 
09 

6)14.8905Int. at6 per cent. 
2.4817 subtracted. 



Ans.$12.4088 Int at 5 per cent. 



$5.98 for 2 years and 8 months, 
at 3 per cent. ? Ans. $0,478. 

19. What is the interest of 
$45 for 6 months, at 8 per 
cent. ? Ans. $1.80. 

20. What is the interest of 
$10.15 for 12 years, at 3 per 
cent. ? Ans. $3,654. 



VARIETIES IN SIMPLE INTEREST. 

172. 1. What sum of money will amount to ^1.35 in 9 mootbt, o« 
interest at 6 per cent. ? 

As the amount of jl for 9 months at 6 per cent, is jl.045, the principal, 
which will produce any other amount at the same rate in the same time, 
is evidently as many dollars as the number of times {1.043 is contained 
in that amount, and $31.3S4- $1.046=:$30. Ans. Hence, 

I. 2'he time, rate and amount being given^ to find the principal. 

RvLJS.— Divide the given amount by the amount of $1 for the given 
time and rate, and the quotient will be the principal required. 

2. The amount for 8 months at | 3. What principal will amoont 
6 per cent, was $598; what was I to $1700 in 1 year and 3 months at 
the principal f Ans. $575. | 5 per cent.? Ans. $1600. 

173. 1. What principal will gain $1.35 in 9 monthi at 6 per cent, f 
As $2 in 9 months will gain $0,045, as many dollars will be required to 

gain $1.35 in 9 months, as the number of times 1.35 contains 0.045 and 
51.354-50.045=^0. Ans. Hence, 

II. The time, rate and interest being given, to find the principat. 

RuLB. — Divide the interest, or gain, by the interest of 1 dollar for the 
given time and rate, and the quotient will be the principal. 

2. What principal will gain 23 I 3. What principal will gain 100 
dolls, in 8 months ? Ans. 5575. I dolls, in 1 year and 3 month?, at S 

(percent.? Ans. 1600 doili. 

174. 1. If 30 dolls, gain 1 doH. 35 cents in 9 months, what is the rat« 
percent..^ 



US «E cEict. m,m* 

At I per cent for Um gifew liiBt, 30 dolls, will gfiki 33 oents 5 miili« th« 
rau therefore is so many times 1 per cent, as 32 cents $ mills ie oonutii' 
ed in the whole gain, which is $l.3o, U e. ;;L35-=-j|0.33Sbs.06, or 6 per 
cent. Ans. Hence^ 

111. The principal, interest and time being given, tojmdtke rtd«. 

Rule.— Divide the given interest by the interest on the given principal* 
at one per cent, for the given time, and the qabtieot will be the rate per 
cent. 



3. If the interest on tT^ dollars 
for 8 months be 23 dollars, what is 
the rate per oent. ? 

Ans. 6 percent. 



3. If the interest of 1600 doliart 
for 1 year and 3 months, foe 100 
dollars, what is the rale ? 

Ant. 5 per cent. 



176. 1. If the interest on 30 dollars at 6 per cent, per annum, be 1 
dollar and 85 cents, what is the time ? 

The interest on 30 dollars for 1 year at 6 per cent, is 1 dollar and 80 
cents. Now if the given interest be divided by the interest on the given 
principajtfor one year, the quotient will evidently be the number of years 
that priacipal wason interest— 51*35-r-j^l.80B=0.75yr.=4 months, (145) 
the answer. Therefore, 

IV. The principal, rate and interest being given, to find the time. 

RiTLE. — Divide the ^iven interest by the interest of the given princi' 
pal for 1 year at the given rate, and the quotient will be the time in yean 



and decimal parts. 

3. If the interest on 575 doUam 
at 6 per cent, be 33 dollars, what is 
the time f Ans. 8 months* 



3. Ifthe interest of 1600 dollars 
at 5 per cent, be 100 ddlart, what 
is the time f . 

Ane. 1.25yr.selyr. 3mo. 



DEFINITIONS. 

176* Commission is an allovrance of so much per cent, to aa 
agent for transacting business for another. 

Insurance is a contract by wfaich certain persons, or compa- 
nies, agree to make good losses of property by fire, storms, &c. 
in consideration of the payment to the insurer of so much per 
cent, on the value of the property insured. 

Premium is the sum paid by the owner of the property for 
the insurance. 

The written contract of insurance is called a policy. 

The policy sboald always cover a sum equal to the estimated 
value of the property insured, together with the premium; that 
is, a policy to secure the payment of 100 d^lan at 2 p«r oent.. 
must be made out for 102 dollars. 




i 
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RULE. 

177. Mnltiply^ the snm on commisBion, or insurance, by tbe 
rate per cent, and the product will^ be tbe commission, or 
premium* (162) 

qUESTIONS FOR PRACTICE. 

^ 3. At i per cent what will 

be tbe insurance of 738 dolls. 

9738x.005xxr$a60. Ans. 



/^ 



Jl. At 3 per cent, commis- 
sion, how much must I allow 
for selling^ 525 dollars worth of 
goods? 

$525 X ^«==$15.75. Ans, 
2. What is the commission 
on 827 dolls, and 64 cents, at 
2i per cent ? 

Ans. $20,691. 



I 4. At 3} per cent what must 
I allow my broker for purcha- 
sing' $2525 dollars worth of 
gopdfi ? Ans. $88.37^. 



INTEREST ON NOTES AND BONDS. 

178* The methods of computing lotereston notes and bonds differ in 
different places. Those in most general use are t^e following : 

I. Find the amount of the principal up to the time of payment, and al« 
so the amount of the endorsements from th^ time they were road* up to 
the time of payment ; deduct tbe latter from the former, and the remain- 
der will be the sum due. , 

This method is evidently erroaeou^ for suppose a note be given for IW 
dollars with interest, and 6 dollars be paid ai tbe end of each year for 4 
years, which is endorsed on the note.. Now the interest of the principal 
for this time is ^ dollars, just equal to the sum of tbe payments ; 'but by 
this method tbe several payments all draw interest from tbe timea they 
are made, the first .3 years, the second 2, and the third 1, =1.08 +7^ 4- 36 
=s^^.l6^ which goes towards paying the principal, and in this way any 
debt would in time be extinguished by the payment of the iaterest annU' 
ally. 

II. Compute the interest up to the time of the first payment, and if the 
payment exceed tl>e interest, deduct the .excess from the principal, and 
oast the interest on tbe remainder up to the second payment, and so on. 
If the payment hfi less thau the rotetest, place It by itself, and cart the in- 
terest up to the next payment, and so on till th.e payments exceed the in- 
terestsr, then deduct the excess from the principal, and proceed as before. 

By this niei bod the interest is supposied to be always due whenever ai 
payqpent is made; and although, on that account, it is not always perfect- 
ly correct, it \9 perhaps sufficiently so for common use. This method is 
.extensively used, and is established by law in Massachusetts. 

III. If the contract be for the payment of interest annually, the interest 
becomes due at the end of each yeair, and if it be not extinguished by pay- 
ment, interest is to be cast upon that interest, from the time it becomes 
due up t o the time of payment, if the contract be for a sum payable at a 
specifieMttK-no interest is doe tiH the time of payment arrives, and en- 
dorse menwinade befor^ that time, are- to be applied exclusively to the 
principal. After the debt falls due, the interest is to be extinguished ail- 
nually^ if the payments are sufficient for that purpose. 7 



7^ 
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These last are the principles upon wliich interest is allowed by the courtf 
of law in Vermont, and upon these are founded the two following rules : 

Rule 1. Wk^n the contract is for the payment of interest an- 
nually , andno payments have been made, nnd the interest of the 
priDcipal for each year^ separately, up to the time of payment; 
then find the interest of these interests, severally, from the 
time they become due up to the time of payment, and the sum 
of a/I the interests added to the principal will be the amount : 
but if.payments Jujuoe been m£tde, find the amount of the princi- 
pal, and also the amount of the payments to the end of the first 
year; subtract the latter amount from the former, and the re- 
mainder will be the principal for the second year ; proceed in 
the same way from year to year up to the time of payment. 

Note, — It will sometimes happen that, when a note has endorsements, 
there will be years in which.no payments are made; for which years the 
interest is to be found by the former part of the rule ; and . also when the 
amount of the payment is less than the interest of the principal, subtract 
the ifmount from that interest, and find the ainounl of the remainder up 
to the final payment. 

QUESTIONS FOR PRACTICE. 

1. A's note to B for 100 dollars, with interest annually, at 6 per cent, 
was dated Jan. 1 f 1820 1 what was due, principal and interest, Jao,. 1, 
1824 ? 

Ist year. $\00xM=s$e Int. 

1 " 100x:.06= 6 ♦• 6x18=1.08 At the end of the first 

3 " 100 X. 06= 6 " 6>c.12= '72 year, one yeai*8 interest, 

4 " 100x.06= 6 •* 6x.06=.36 =6 dollars, is due, but as 

-. it is not paid, \t draws in- 
Principal 100. ;^4 Int, j^2.16 Int. terestfor the three follow- 
Jnt. of prin. 24. . ingyears=^1.08. At the 
Int. of int. 2AS end of the second year, another year's 

interest is due, which draws interest 

Amount $\26AS Ann. fortwoyears^ aqd so on. 

2. 6*8 note to C for 50 dollars, with interest annually, was dated Nor. 
SO, 1822, on the back of which were the following endorsements, viz. 
May 20. 1893* received 14 dollars, and Feb. !Z6, 1824, 30 dollars; what^ 
wasdue Jan. 2, 1825? 

- Prin. ^50 Pa^vY ;;i4 Prin. ^38.58 Pay'(.J[30 

.09 ' .03 .06 0.44 .ajPsfte. 9.674 

: .007 

Jnt.3.00 .42 . 2 3148 1.320 — ^^ . 

50 14 * mr^H 30. .067018 

_._ _— ^ , ^ — r— *- 0*674 

Am't. 63 Am't. 14.42 AmV 40.894 Am't. 31.320 -. — 

14.42 31.320 Ans. $9,641- 
due Jan. 2, 182$. 

;?p fin. 38.58 dA pt}B. 9,B14 
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3. D's note to £ for $1000, 
with interest annually, was da- 
ted May 6, 1822, on which the 
following^ payments were made, 
viz. Nor, 17, 1822, 300 dollars ; 
Apni 23, 1823, 50 dollars; and 
August 11, 1823, 520 dollars; 
What was doe June 5, 1824 i 
Ans. $201.7ia 



4. C's note to P for 200 doK 
lars, with interest annually, 
was dated June 15, 1821, on 
the back of which was endors- 
ed, Sept. 15, 1821/4 dollars, 
and Jan. 21, 1823f 15 dollars ; 
what was due Juife 15, 1824 ? 

Ans. $217,224. 



RvLK 11. When the contrcLct is for a nan payable at a tpeci- 
fied Hme, wih uUerett^ and payments are made before the debt be- 
comes due; find the interest of the principal up to the first pay- 
ment) end set it aside ; subtract the parment from the prloci< 
pal, and find the interest of ih^ remninder np to the next pay- 
ment, which interest set as^e with the former, and so on up to 
the time the debt becomes due ; and the sum of the interests 
added to the last principal, will be the aipount due at that time ; 
after the debt falls due, the interest is to be ezting^uished an- 
nually, if the payments are sufficient fpr that purpose* 

QUESTIONS FOR PRACTICE. 

I. E's note to F for $75.25, payable in 2 years, with interest, 
was dated May 1, 1822, on which was endorsed, Jan. 13, 1823, 
$25.25 ; what was due May 1, 1824 ? 

year. mo. days. 

1823 13 Ist prin. 75.25x.042«=:$3.16 int. 

1822 4 1 pay't. 25.25 



Ist time a 12 

1624 4 1 
1823 13 

2d time 1 3 18 

% F gfare his note to 6. for 
J5000 doUars, with interest, da- 
ted Sept. i, 1820, and payable 
Jan. ], 1824; on the 18th of 
^une, 1822 he paid 2500 dolls. 
and Aug'. 25, 1823, 2500 dolls. 
more; If hat was due when the 
jtimeof ffill^nt arrived? 

^> Ans. $717,082. 



2d prin. 50.00^.078»a90 int. 

7.06 

-^— 7.06 int's. 

Ans. $57.0jS 



3. 6*8 note of $365.37 was 
dated Dec. 3, 1817, |Miyable 
Sept. 11, 1820 ; June 7, 1820, 
he paid 97 dolls^ 16 cts.; what 
was due when the time of pay- 
ment arrived j* * 

Ans. 327 dolls. 46 cts. 



U9 
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179. What will be the interest of $40 for 3 years at 6 per cent, the 
tntereiC being added to the principal at the end of each year ? 

The iaiereet of 40 dollars for I year is (40x.e6=:) $2.40, and $2.40-f 
4U.s$43,40, tin principal for the second year, the interest of. which is 
(42.40>c.06«> $2,544 fof the second year, and $2.5444-42.40f=$44.944 
the principal fur the third year, the inieiest of which is (44.944x.06ps:) 
$2,696, and 52.696+ 44. 944=$47.64, the ampMOt of principal and* inter- 
est at the end of three years, from which subtraietittg 4o 'doilairs, the first 
piincipaj, we have (47.64—40.=) $7.64 for the interest'of 40 dollars for 
3 years. Interest computed upon interest as above is called Compound 
Jaterttt. 

160. CoBiPoufCD Interest is that which arises from making- 
the interest a part of the principal at the end of each year, ofr 
stated time for the interest to become due. 

R0T.E 1. Find the amount of the g-iren principal for the first 
year, or up to the first stated time for the interest to become 
dae, by simple interest, and make the amount the principal for 
the next year, or stated period; and so on to the last. From 
the last amount subtract the given principal, and the remain- 
der will be the compound interest required. 

QUESTIONS FOR PRACTICE. 



I. What is the compound in- 
terest of $125 for 2 years and 
6 months, at 6 per cent. ? 
$125. principaL 
.06 rate. 

7.50 int. for 1st yr. 
125. prin. added. 

132.50 am t. for 1 yr. 
.06 

7.9500 int. for 2d yr. 
132.50 prin. added. 



140.45 amt.for2dyr. 
.03 



4.2135 

HO 45 

144.6635 
125. 



int. for 6 mo. 
principal add. 

amt. for 2 ys. 
1st. Prin. sub. 



$19,^3 Com* Int required. 



2. What is the compound 
interest of $100 for 4 years, at" 
6 per cent ? Ans. $26,247. 

3. What is the compound 
interest of ^200 for 1 year, at 
6 per cent, due every four 
months? Ans. $12,241. 

4. What is the amount cif 
$236 at 6 per cent,, compound 
interest, for 3 years, 5 months, 
and6day«? Ans. $288,387. 

5. What is the ampjunt of 
$150 at 6 per cent, compound 
interest, for 2 years, the inte- 
rest becoming due at the end 
of every 6 months ? 

Ans. $16a@26. 

6. What is the compound 
interest of $768 for 4 yean, at 
6 per cent ? Ans. |^1.^. 

7. What is the compound 
interest of $560 for 3 years 
and 6 months, at 6 per cent ? 

Ans. $126,977% 



lai.iM, Its. 
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181* A boldt a note against B for 5218. payable in 1 year ami 6 
6 months without interest, which he wisnei to turn out to B in payment 
for a farm ; what is the present worth of the note, rapposing the use of 
money to be worth 6 per cent per annum f 

As the amount of 1 dollar for 1 year and 6 months, at 6j)er cent, it 
$1.09,1 dollar is evidently the present worth of $1.03 due 1 year and i 
months hence, without interest ; because if 1 dollar be put to interest at 
the above ra,te, at the end of 1 year and 6 months, the amount will be ioit 
sufficient to pay the 5'*0^* Now ai 1 dollar is the piesent worth of 
^1.09, due 18 months hence, the present worth of any other sum, at the 
same rate and for the same time. Is evidently as many dollars as the num- 
ber of times that sum contains $1.09. Hence to find the present worth 
of $218, due 18 months hence, we divide ;^218 by 51-09. and the quotient 
(2]8-fl.09=) 5200 is the present worth. If we subtract the present 
worth from the amount of the note, the di/Terence, (218—200=) jflS, is 
call the discount The interest of the given sum for the abnve time and 
rate, would have been 519>62, greater than the discount by $1.62. 

DISCOUNT 

182. ts an allowaiice made for the payment of of money be- 
fore it is due, or so much per cent to be deducted from a g'iven 
sum. The present worth of a sunvof money due some time 
hence, and not on interest, js such a sum as vrould, if pot to 
interest at a given rate, at the end of (he given time, just 
amount to the stim then due* 

RULE. 

183. Divide the given sum by the amount of 1 dollar for the 
given time and rate, and the quotient will be its pretent worth. 
Subtiract the present worth from the given sum, and the re- 
mainder will be the discount, 

QUESTIONS FOR PRACTICE. 



2. What is the present worth 
of $125, due 3 years hence, 
discounting at the rate of 6 
per cent per annum ? 

Ans. 8105.932^. 

3. What is the present worth 
of $376.25, due at the end of 1 
year and 6 months, discounting 
at 5 per cent ? Ans. $350. 

4. A minister settled with a 
salary of $300 a year, wishing 
to build a house, his parishion- 
ers agreed to pay hiih 4 years 
salary in advance, discounting 



at 6 per cent per ann, how 
much ready money most they 
pay.? Ans. J 1047.04. 

5* What is the present worth 
of $150, payable in 3 gionths ; 
discount 5 per cent P 

Ans. $14ai48. 

6. What is the discount upon 
$560 due 9 months hence, at 
8 per cent ? 

Ans. 23t.669|^. 

7. Wbat is the discount Df^ 
$50 doe 2 years htenoe^ at. 12 
per cent ? . Ana. (Q.^ni^- 



lU 
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184. If I bdjr a horte for $50, and tell it igtin for $56, what do I gtin 
^r caDt ? 

Subtracting 50 doUan from 56 ilollars, we find tliat 60 dolltri gains 6 
doUara, and dividing 6 dollart by 50 dollara. wt find $0.12 to be the gain 
•o $1, or 12 cent! on 100 ccntit or $12 on $100, or 12 percenL Hencn 

185. To knoto v^hai is gained or loit per unt, 

RuLS*—- Find the g^aia or loss on the giren quantitj by sub- 
traction. DiTide this gain or loss by the price of the given 
quantity, and the quotient will be the gain or loss per cent. 

QUESTIONS FOR PRACTICE. 



2. If I buy cloth for $1.25 
a yard, and sell it again for 
$1.90, what do I gain per cent? 

1.25 ) .0500 ( 0.04 per cent. 
500 Ans.* 

3. If I buy salt for 84 cents 
a bushel, and sell it for $1.12 
a bushel, what do I gain per 
cent f Ans. $0.33^ per cent. 

4. If I buy cloth $1.25 a 
yard, and sell it for $1.37^ a 
yard, what do 1 gain per cent ? 

Ans. $0.10 per cent. 



5. If 1 buy cloth at $1.02 a 
yard, and sell it at $0.90 ; 
what do I lose per cent ? 

Ans. SO. 11 If. 

6. If corn be bought for 
$0.75, and sold for $0.80 a 
bushel,what is gained per cent^ 

Ans. g0.06$. 

* These answers properly ex- 
press the number of cents, loss or 
gain, on the dollar. If the decimal 
point be taken away, they will ex- 
press the number of dollars on the 
$100. 



186. If I buy tea for 75 cents a poun(|, how must I sell it to gain 4 
per cent .' 

$0.75 at 4 per cent is (.75X.04=) $0.03, and .754..03=$0.78, the 
selling price. The method in this case is precisely the same as tliat for 
interest for one year, (160) If instead of gaining, I wish to lose 4 per 
cent, the .03 must be subtracted from .75, leaving .72 for the selling ^ide. 
Hence 

187. To kaov) how a commodity must be sold to gain or lose 
so much per cetU, Rule — Multiply the price it cost by the 
rate4>er cent, and the product added to, or subtracted from, 
this price, will be the gaining or losing price. 

QUESTIONS FOR PRACTICE. 



2. If I buy cloth for $0.75, 
how must I sell it to gain 9) 
per cent ? Ans. $0,821^^. 

3. If I buy corn for $0.80 a 
bushel, how must I sell it in 
order to lose 15 per cent f 

Ans. $0.68. 



4. Bought 40 gals, of ruiii 
at 75 cts. a gallon, of which 10 
gallons ledcedout, how must I 
sell the remainder in ofder to 
gain 12} per cent on the prime 
cotrt ? Ans. $1,125 per gal. 



188, 189. BQUATIOn OP PATMENTS. 

B- iSauatf on of ipasmeti 

188. A owes B 5 dollars, doe in 3 months, and 10 dollars, due in 9 
months, but wishes to pay the whole at once; iu what time oogbt he to 
pay it ? 

$5, due. in 3 monthss=^l, due in 15 months, and $10, due in 9 montha 
i=;^l, due in 90 montbs; then (5+10=) ^15, dae $5 in 3 months, and 
10in9months=$l due in (15+90=s) 105 months. Hence A might 

keep 21| 105 months, or S 15,^ of 105 mo. or ^»7mo. 

This metliod of considering the subject supposes that (here is just as 
much gained by keejnng a debt a certain time after it is due, as is lost by 
paying it an equal length of time before it is due. But this is not ex- 
actly true ; for by keeping a debt unpaid after it is due, we gain the 
interest of it for that time ; but by paying it before it is due, we lose only 
the discount, which has been shown to be somewhat less than the interest, 
(181). The followiug rule, founded on the analysis of the first example. 
will however be sufficiently correct for practical purposes. 

189. Rule. — Multiply each of the paymentg by the time in 
which it is due, and divide the sum of the products by the sum 
of the payments ; the quotient will be the equated time of pay- 
ment. 

QUESTIONS FOR PRACTICE. 



/ 



2. A owes B $380, to be paid 
$106 in 6 months, $120 in 7 
months, and $160 in l6 months, 
what is the equated time for 
the payment of the debt ? 

Ans. 8 months. 

3. A owes 6 $750, to be 
paid as follows, viz. $500 in 2 
months, $150 in 3 months, and 
$100 in 4} months ; what is 
the equated time to pa)^ the 
whole ?, 

Ans. 2^^=2t^ mo. 



4. B owes C $190, to b^ 
paid as follows, viz. $50 in 6 
months, $60 in 7 months, and 
$80 in 10 months; what is the 
equated time to pay the whole? 

Ans. 8 months. 

5. C owes D a certain sum 
of money, which is to be paid 
J in 2 months, } in 4 months, 
and the remainder in 10 mo. 
what is the equated time to 
pay the whole P Ans. 4mo< 



MISGEIiliANEOUS. 



1. What is the interest of 
$223.14 for 5 years, at 6 per 
eent ? Ans. $66942. 

2. What is the amount of 
cents, for 500 years, at 6 

per cent ? Ans. $3.87). 

3* What is the compound in- 

12* 



terest of $125 for 2 years, at 
6 per cent ? 

4. What is the amount of 
$760.50 for 4 years, at 4 per 
cent, compound interest .' 

5. What is the amolintof 
$666 for 2 years,at 9 per cei^t- 
coropouDd intereit ?: 



REVIEW. 



1«9. 



6. What is the present worth 
of 426 dollars^ payable in 4 
years and 12 da. at 5 per cent ? 

Ans. $354,489. 

7. What is the present worth 
of 960 dollars, payable as fol- 
lows, viz. ^ in 3 months, } in 
6 months, and the rest in 9 
months, discount to be made 
at 6 per cent ? Ans. $936.70. 

8. A bays a quantity of rice 
for $179.56 ; for what must he 
sell it to gain 11 per cent ? 

Ans. $199,311. 



9. Supposing a note for 317 
dollars and 19 cts. to be dated 
July 12, 1822, payable , Sept. 
18, 1826, upon which were the 
following endorsements, viz. 
Oct. 17, 1822 $61.10 
March 20, 1823 73.61 
Jan. 1, 1825 84. 

what was due when the time 
of payment arrived ? 

By meth. 1.(178) $139,655 

melli. ir. $144 363 } Ana. 

meth. III. $139,653 



Note. — It will be observed that the r^iult obtained by the second me- 
thod differs very materially from the others.- But that result is evidently 
erroneous and unjust ; for the debtor, being under no obligation to make 
payments before the time specified in the note, he might have let out 
tliese payments upon interest till that time, and then the amount of ihes^ 
taken from the amount of the principal, would leave the balance justly 
due, and whicli would be the same as that found by method III. Hence 
in computing interest on notes, bonds, &c. the conditions of the contract 
should always be taken into consideration. The second method is appli- 
cable to notes which are payable on demand, especially after a demand 
of payment has been made, and also to other contracts after (he specified 
time of payment is past. 



REVIEW. 



1. What is meant by the term, 
per cent ? — by per annum ? 

2. What is meant by Interest ? — 
by the principal .'—by the rate per 
cent ?— by the amount ? 

3. Of how many kinds is Interest? 

4. How is the rate per cent ex- 
pressed ? What do dedmais in the 
rate below hundreds ' express ? Is 
rate established by law? What is 
it in New-England? in New- York? 

5. What is Simple Interest ? 

6. How would ydu find the inte- 
rest on any sum for one year ? For I 
more years than one ? Repeat the 
tufe for the first method. 

7. How would you proceed, if 
the principal were in English Mo- 
ney ? 

8. If interest be allowed at 12 
per cent, what would be the moath- 



ty rate ? How then would you cast 
the interest on a given sum for a 
given time at 12 per cent ? 

9. What part of 12 per cent is 6 
per cent ? What then would be the 
monthly rate at 6 per cent ? 

IOl What is the second method 
uf casting interest at 6 per cent ? 
What is done with the odd days, If 
any, less than 6 ? Having found by 
this method the interest at 6 per 
cent, liow may it be found for any 
other per cent ? What is the rule 
which is to be observed in all case» 
for pointing ?(122) 

11. The time, rate, and amount 
being given, bow would find the 
principal ? 

12. The time, rate, and interest 
being given, how weald yoo find 
the principal ? 
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IS. Tbe principal, interest, and 
time being given, bow would you 
find the rate ? 

14. The principal, rate, and inte- 
rest being given, bow would you 
find ihe time ? 

NoTE.--rAe pupik should be 
required to show the reason of these 
general ruUs^ by the analysis of 
examples. 

15. What is Commission ? Insu- 
rance ? Prcfmium? A Policy? What 
sum should the policy always cover? 

16. What is the rule for eommis- 
sion and insurance ? Does it difier 
from that for casting interest for 
one year ? 

17. Is there a unifbroi method of 
computing interest on notes and 
bonds ? 

18. What is the first method giv 
? Is it correct ? Why not ? 

19. What is the second method ? 



en 



What does this method suppose ? 
Is it correct ? Does it differ widely 
from (he truth f Where is this me- 
thod established ? 

20. What is the third method ? 
Where is interest allowed upon 
these principles ? What fs the first 
rule founded upon it?— tlie second 
rule ? 

21. What is Compound Interest ? 
—the rule ? 

22. What is Discount ? Does it 
differ from Interest ? Which is most 
at the same rate per cent ? How 
would you find ttie present worth of 
a sum due some time iience ? — how 
ihe discount ? 

23. What is Loss and Gain? 
How would you proceed to fifid 
what is lost or gained per cent ? 
How would you find liow a com- 
modity must be sold to gaiu or lose 
so much per cent ? 



SECTION VI. 



ANALYSIS. 

190. 1. If 4 lemons cost 12 cents,' bow many eents will 6 lemons 
cost? 

Dividing 12 cents, the price, by 4, the number of lemons we find that 1 
lemon coat 3 cents, (10, 134) and multiplying 3 cents by 6, the number of 
which wc wish to find tlie price, we have 18 cents for the price of 6 lemons. 
(8, 136.) 

2. If a person travel 3 miles in 2 hours, how far will he travel in 1 1 
hours, goiug all the time at the same rate ? 

The distance travelled in 1 hour, will be found bj di- 
viding 3 by 2=§, and the distance travelled in 11 hours 
will be 11 time8=J«=y =16.5 miles, the answer. 

191* All questions similar to the above may be solved in the same 
way ; but without finding the price of a single lemon, or the time of trav- 
elling 1 mile, it must be obvious that if the second quantity of lemons 
were double the first quantilj, the price of the second quantity would also 
be double the price of the nrst, if triple, the price would be triple, if one 
half, the price would be one half, and, generally, the prices would have 
the samis relation to each other that the quantities had. In lilce manner 
it must be evident, that the distances imssed over by a uniform motion . 
would have the same relation to one another, that the tiroes have in 
which they ar« respectively pasted over. 



128 PROPORTION. 194—195. 

193. The relation of one quantity, or number, to another, is called 
the raHo.(%4.) In the first example, the ratio of the quantities is as 4 to 
6, or ^=1.5, and the ratio of tlie prices, as 12 Co Id, or j^=1.5 ; and in 

the second, the ratio of the times is as 2 to 11, or ^=5.5, and the ratio 
of the distances, as 3 to 16.5, or 14- 3=5.5. Thus we see that the ratio 

of one number to another is expressed bj the quotient, which arises from 
the divisiou of one bj the other, and that, in the preceding examples, the 
ratio of 4 to 6 is just equal 10 the ratio of 12 to 18, and the ratio of 2 to 

11 equal to the ratio of 3 to 16.5. The combination of two equal ratios 
HS of 4 to 6, and 12 to 18, is called a proportion, and is usually denoted 
by four colons, thus, 4 : 6 : : 12 : 18, which is read, 4 is to 6 as I2is to 18. 

193. The first term of a relation is called the aniecedenU and the 
second, the consequent ; and as in every propoction there are two rela- 
tions, there are always two antecedents and two consequents. In the 
proportion 4 : 6 : : 12 : 18, the antecedents are 4 and 12, and the conse- 
quents are 6 and 18« And since the ratio of 3 to 6 is equal to that of 12- 
ro IST, (192) the two fractions |. and -f§- ^f^ a^^o equal ; and these, 
being reduced to a common denominator, their numerators must be equal. 
Now if we multiply the terms of £. by 12, the denominator of the other 
fraction, the product is |^^ (30, Ex. 6.) and if we multiply the terms 
of 14 by 4. the denominator of the first fraction, the product is also ^^, 

By examining the above operations, it will be seen that the first nume- 
rator, 72, is the product of the £rst consequent and the second antecedent, 
or the two middle or meah terms, and the second numerator, 72, is the 
product of the first anrecedent and s'econd consequent, or of the two 
extreme terms. Hence we discover that if four numbers are propor- 
tional, the product of the first and fourth equals the product of the second 
and third, or in other words, that the product of the means is equal to the 
product (if the extremes. 

194. In the proportion, 4 : 6 : : 12 : 18, the order of the terms may 
be altered without destroying the proportion, provided they be so placed, 
that the product of the means shall be equal to that of the extremes. It 
may stand, 4 : 12 : : 6 : 18, or 18 : 12 : : 6 : 4, or 18 : 6 : : 12 : 4, or 6 : 4^ 
: : 18 : 12, or£.: 18 : : 4 : 12, or 12 : 4 : : 18 : 6, or 12 : 18 : : 4 : 6. By com- 
paring the second arrangement with question first, it will be s^en that the 
ratio of the first number of lemons to their price is the same as that of the 
second number to their price, and this must be obvious from what was 
said in article 191. 

195. Since, in every proportion, the product of the means is equal to 
the product of the extremes, one of these, prod nets may be taken for the 
other. Now if we divide the product of the means by one of the means, 
the quotient is evidently the other means, consequently if we divide the 
product of the extremes by one of the meant, the quotient is the other meem. 
For the same reason, if we divide the product of the means by one ex- 
tremet the quotient is the other extreme. Hence if we have three terms 
of a proportion given, the other term may readilv be found. Take the 
first example. We have shown, (192) that 4 lemons are to 6 lemons as 

12 cents are to the cost of 6 lemons, or 18 cents, and also (194) that 4^ 
lemons are to 12 cents as 6 lemons to their cost, or 18 cents. Now of the 
above proportion we have given by the question only three terms, and the 
fourth is required to be found. Denoting the unknown term by the letter 
«, the proportion would stand—* 

lem. lem. cts. els. iem. cts. lem. cts. - 

4:6 :: IS : «. or 4 : %%. i . i : ar. 
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Now, tinet the produet of th« eztrem«B is equal to that of tlie neani, 4 
tinet X cqaals 6 timei 13, or, according to tlio teoond arranKeoMiit, 12 
timet 6. Heice, if 12 timet 6, or 72, be divided by 4, the .firtt eatreme, 
the quotieBt/l8, it evidently theothcr extreme, or the value of «. 

ItHI. 3. If 4 men can do a piece of worii in 6 day t, in iiow oMny daye 
«aa 8 men do it f 

By analyzing the example, we find that 4 men 6 daytnl man 24 day*, 
and 1 man 24 dayissS men 3 dayt. 8 then it the aniwer. Moreover it 
i^ obvioui, that if 4 men ean do a piece of work in 6 dayt, twice the num- 
ber or men will do it in half the time, or 3 dayt ; and generally tlie greater 
the number of men » the lew the time, and the reverte; and alto, U'e 
the longer the time, the lest the number of men, and the reverse. In the 
above example, the ratio of the men, 4 to 8=2, but the ratio of the timet, 
6 to 3cx=|. Now if we invert the firtt ratio, it becomes, 8 to 4=4 ; &od 
we have two equal ratios, and consequently a proportion : i. e. 8 : 4 : : 6 
: 3, or 8 : 6 : : 4 : 3. By the quettion the proportion would sudd. 8 : 6 
: : 4 : or ; then 8x=s4xo, and xs^^lS, Ant. Where more requires Un ^ 

or less requiret tnore, that is, when one of the ratiot it inverted, at ex- 
plained in this article, it it denominated invtrse proportion; otherwise it 
is called Jirecl|iroporMon. 

IVt* ' When three terms of a proportion are given, the operation by 
which the fourth it found, it called the SingU Rtde of Three. All ques- 
tions, which can be solved by the sincle rule of three, must contain three 
gifen numbers, two of which are of the tame 'kind, and the other of the 
kind of the required answer; and from an examination of the preceding 
analysis, it will be seen that the given number, which it of the same 
kind as the answer, may always be one of the means in the proportion ; 
and, since the proportion is no1^ altered by changing the places of the 
means, (195) it may always .ho regarded at the first mean, or the 
middle one of the three given terms. Now if the conditions of the ques- 
tion require the answer to be greater than the given number of the same 
kindt or first mean, the other mean oinst obviously be ereater than the, 
first extreme ; but if the answer be required to be less, the second mean 
mutt be lest than the first extreme. Hence we have the following general 

RULE. 

198. Write down the ^ven Qumber, which is of the Same 
kind as the answer, or number sought, for the second term. 
Consider whether the answer ought to be g'reater, or less, than 
this number ; and ifgreaUr^ vrite the g-reaterof the other two 
given numbers for the third term, and the less for the first 
term ; but if less, write the least of the other two given num- 
bers for the third ierm^ and the greater for the first. Multiply 
the second and third terms together, and divide the product by 
the first, the quotient will be the answer. 

Note. — Before stating the question, the first and third terms must be 
reduced to the same denomination, if they are not already to, and the 
middle term to the lowest denomination mentioned in it. The answer 
will be in the same denomination as the second term, and may be brought 
to a higher by reduction, if neceisary» 
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QUESTIONS FOR PRACTICE. 



4. If 15 bashels of corn cost 
t7.50, what will 25 bUBheU 
cost? 

bu. $ cts. bu. 

15 : 7.50 : : S5 

25 

3750 
1500 

— *- $ cts. 
15 ( 187.50(12.50 Ans. 
By analysis.—lf 15 bushels of 
•orn cost $7.50, one bushel will 
cost (f 7.50-Vxl3=) S0.50, and if 
one buKhel cx>si $0.50, 25 bushels 
will cost ($0.50x25^) $12.50. 
The pupil should, be required to 
solve the following questions by a- 
n«)yfis as well as by the rale of 
three. 



5. If $7.50 buy 15 


bushels 


of corn, 


what 


will $12.50 buy? 


$Ct8. 


bu. 


$Ct8. 




7.50 : 


15 : 


: 1250 
J5 






6250 








1250 
, 1 


lit- 



7..50) 187.50 (25 Ans. 
This is the reverse of the prece- 
ding example, and therefore proves 
it. 

0. If a family of 12 persons 
spend 5 bushels of wheat in 4 
weeks, how mttch will last them 
a year, allowing; 52 weeks to 
a year ? 

w. bu. w. 

4:5:: 52 Ans. 65 bush. 

7. If 9lb. of sugar 6s. what 
will 251b. cost ? Ans. 16s. 8d. 

When there i9 % rema'rnder after 

dividing the product of the second 

and third terms by the first, reduoe 

it to the next lower denomination, 

and divide as before* 



8. If81b.4ox. of tobacco cost 


58. 6d. what will 241b. 12oz. 


cost ? 




]h. oz. 


s. d. lb. oz. 


8 4 


5 6 24 12 


16 


12 16 


132oz. 


, 66d. 156 




•24 




39602. 


oz. 


d. oz. 


132 : 


66 : : 396 




66 




2376 


r 


2376 



132) 26136 (198d.= 

168. 6d. Ans. 
Here the several terms must h« 
reduced to the lowest denomina- 
tions mentioned, before stating the 
question. 

9. If 8 acres produce 176 
bushels of wheat, what will 34 
acres produce ? 

Ans. 748 bushels. 

10. A borrowed of B 250 
dollars for 7 months ; after* 
wards B borrowed of A 300 
•Jollars ; bow long must he 
keep it to balance the former 
favor ? Ans. 5mo. 25d. 

H. A goldsmith sold a tank- 

ard weighing 39oz. 15pwt. for 

£10 129. \^hat was it per oz. ? 

oz. pwt. jE 

39 15 : 10 12 :: 1 Ans. 5s. 4d. 

12. If the interest of $100 
for 1 year be 6 dolls. -^what will 
be the intorest of 336 dollars 
for the same time ? 

100 : 6 :: 336 Ans. $20.16. 
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13. If 100 men can do a 
piece of work in 12 days, how 
many men can do the same In 
3 days ? Ans. 400 men. 

14. if 100 dollars gain 6 dol- 
lars in oneyear» in what time 
will a sum of money, double at 
that rate, simple int^r^Bt ? 

$ yr.' ' $ 

6 : 1 : : 100 Ans. I6f yrs. 

15. If $100 grain $6 in 12 
months, in how many, months 
will a sum of money double at 
that rate, simple interest? 

$ mo. $ 

6: 12:: 100 Ans. 200mo. 

16. If $100 gain 6 dollars in 
365 days, in how many days 
will a sum of money double at 
that rate, simple interest ? 

Ans. 609^ j- days. 

17. A owes B £^6 17s; but 
becoming a bankrupt, can pay 
only , 784 6d, on the pound y 
how much will B receive ? 

Ans. £111 6s* 4d. 2qrs. 

18.: If 1 dozen of eggs cost 
lOi cents, wh^t will 250 eggs 
Cost?. An8.|2.187. 

19. If a penny loaf weigh 
9oz. when. wheat is 6s. 3d. per 
bushel, what ought it to weigh 
when/whea|^ is Ss. 2jd. per 
bnsbel ? . , Ans. 6oz. 1 34 rs- 

20. How many yardsof flan- 
nel 5qF8. wide, will line 20 
yards of cloth. 3qrs. wi^e ? v 

Ans. Ji^ yards. 

21. If a person at the eqgator 
be carried by the diurnal mo- 
tion of the earth, 25000 miles 
in 24 hours, how far is he car- 
ried in a minute ? 

Ans, 17^1 miles. 



22. If a staff 4ft. 6in. in lengb 
cast a shadow 6 feet, what is 
the height of a. tree whose sha- 
dow measures 108 feet ? 

Ans. 81 feet4 

23. Jf the earth revolye on 
its axis 366 times'in 365 days, 
ia what time does it perform 1 
revelation ? 

re?, ds. rer. 
366 : 365 : : 1 
Ans. 23b. 56m. 4s. nearly .« 

24. Bought 4 bales of cloth, 
each containing 6 pieces, and 
each piece containing 27 yds. 
at £16 48. per piece ; what is 
the value of the whole, and 
the price per yard ? 

Ans. £388 168. and 12^. per 
ya^-d. 

25. If a hogshead of rum cost 
$75.60, how much water must 
be added to it to reduce* the 
price to 1 dollar per gallon ? 

Ans. 12f gal. 

26. If a board be. 9 inches 
wide, how much in length will 
make.a square foot ? 

Ans. 16ia. 

27. Hpiw many yards of pa- 
per 3 quarters of a yard wide, 
will paper a . room that is 24 
yards roun4, and 4 yds. high?. 

Ans. 128 yards. 

28.. If a man spend, 75 cents 
per day, what idoes he spend 
per annum ? Ans. $273.7$. 

29* A garrisoii pf :500 mei| 
has provisions for 6 mdnthsj 
how many, must depart that 
there may be provisions for 
those who remain, 8 months ? 

Ans. 125. 

* This is called a lideral day. 
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36. The salary of the Preti- 
dent of the United States is 
t25000 a year; what U that 
per day ? Ans, $68493. 

31. If a field wUl feed 6 cows 
91 days, how lon^ will it feed 
21 cows ? A OS. 26 days. 

33. A lends B 66 dollars for 
1 year ; how much ong^bt B to 
lend A for 7 months, to bal- 
ance the faror ? 

Ans. $113,142. 

33. At $1.25 per week, how 
many weeks' board can I have 
for 100 dolls.? Ans. 80 weeks. 

34. If my watch and seal be 
worth 48 dollars, and my watch 
be worth 5 times as much as 
my s^al, what is the ralae of 
the watch ? Ans. $40. 

6 : 48 :; 5 

' 35. A cistern containing 
230 g^lonsy has 2 pipes ; by 
one it receives 50 gallons per 
hour, and by the other dischar- 
ges 35 gfallons per hour ; in 
what time will it be filled ? 
Ans. 15h. 20m. 

36. What will 39 weeks' 
board come to at $1.17 per 
week? Ans. $45.63. 

37. If 40 ipds in length and 
4 in breadth make 1 acre, how 
many rods in breadth, ^hat is 
16 rods long, will make 1 acre ? 

Ans. 10 rods. 

38. How many men must be 



39. The earth is 360^ in 
circumference, and rerolres 
on its axis in 24 hours; how 
far does a place more in one 
minute in lat 44^ a degree in 
that latitude being alrout 50 
miles? Ans. 12| miles. 

h. m. deg. m. m. 
24X60:360X50:: 1 

40. If the earth perform iu 
diurnal revolution in 24 hours, 
in what time does a place on 
its surface move through one 
degree ? Ans. 4 minutes. 

360° : 24 : : P 

41. There is a cistern which 
has a pipe that will empty it 
in 6 hours ; how many such 
pipes will be required to empty 
it in 20 minutes ? 

Ans. 18 i^ipes. 

42. What is the value of 
642 dollars against an estate 
which can pay only 69 cents 
on the dollar ? Ans. $442.98. 

4a If 6352 stones of 3 feet 
long complete a certain quan- 
tity of walling; how many 
stones of 2 feet long will raise 
a like quantity ? Ans. 9528. 

44. Suppose 450 men have 
provisioiis for 5 months, how 
many must depart, that the 
provisions may serve those 
who remain 9 months ? 

Ans. 200 men. 

45. A person'^ annual in- 



employed to finish in 9 days, I come being £146, how mtioh 
jvhat 15 would do in 30 days ? | is that per day ? Ans. 8i. 

Ans. 50 men. | 
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ANALYSIS. 

199. 1. If a person ran travel 96 miles in 4 days, when tJie daya are 
8 hours long, how far can he travel in 2 days, when the days are 12 hour* 
long ? 

I. If a person can travel 96 n^iles in 4 days, he can travel (9G~4=) 24 
^iles in 1 day, artfl, if he can ir.ivel 24 in a day, which is 8 hours long, 
he can travel ^24-^G=) 3 miles in 1 hour, and if he can travel 3 rniles in 
anhour.hecan travel. w!-»'ri tl»e days arc 12 hours Umg. (12>J3=-.) 36 mile* 
in I duy. or (36 x 2 =) 72 miles in 2 day?, which is the ausver. 

II. li mu«.i be evident ihat the distances travelled 1 / a person going all 
the time at the snae rate will be in propoifion totlie limes in which ihry 
are travelled. In ihis case, 4 days, which are C 1 > ins ]riv<\, are equal to 
(8x4=) 32 hours, and 2d. 12 hours long equal (12>:'2-^) 24li. and her.( •• 
we have this proportion, 3ih. : : 96m. : : 24li. : x, or ilie distance travel- 
led in the 2 days, which we find to be 72 miles as before. 

III. It will be obvious, in the above qreslion. that ihe distance travel!- 
cd, deperds upon two circumstances, viz. l.he nvjnbcr oj days and the 
length of the days. Now, supposing the days had all been of the samf* 
length, we should have had this proportion, viz. 4(1. : 96m. : : 2d. : r, or 
the distance travelled in 2 days; or, supposing the nund)er of days had 
been the same in both cases, the propoiiion would stand. Oh. : 96ir. : 
12h. : X, or the distance travelled, whe^i the days are 12 hours lon^. 

. Uniting these proportions together, we have 

Sll.'l ''^^^^''■■- 12 1 ='^' 
by which it appears ihat 96 is to hq mult' plied by 2 and 12, or (2x 12.=) 
24, and divided by 4 and 8, or (4x8=) 32, which is the same as the 
second method of solving the question. 

200. 2. If 12 men can make 9 lod-. offence in 6 days, when the days 
are 10 hours long, bow many men will be required to make IS rods of 
fence in 4 days, when the days are 3 hours I'miji ? 

In this question, the number of days anti tlieir length beint; supposed to 
be the tame in both cases, we rliould have this pre portion, Ord.>. : 12 men 
: : 18 : a*, or the number of mm required to build the IC rods — snpj'Osipj 
the number of rods to be the same in both cases, and the days to be « f 
equal length, weshould have this proportion, 4d. : 12 men r : fJd. : x, or »!}« 
number required to huild the fence in 4 days, and si'pposing the num!;er 
of rods and also thi» number of days >o be the same in both ra>es, we 
shouldhave ihis, proportion, 8 hours ; 12 men : : lOI). : x, or the numb»^r 
required, when the days are 8 hours long. These three proportions co:r- 
bined, we have 

9rds. ) 18rds. > 

4d. } : 7." : : Crds. } : x. 

Sh. ) ^^ lOh. S ' 

by which it appears that 9x4x8 : 12 : : 18 x6 x 10 : a;, and mulflplyjrg 
the product, the tbiifi terms by the second, and dividing b}' the product o,f 
the first terms, we find the vaine of a? to Le 45 men, which ii the answer. 



DOUBLE RULE OF THREE. 

201. A proportion, which is formed by the combioat on of 
two, or more, simplo proportions, as in the preceding c^-^xs^ 

13 
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pies, U calleil ' a Compomud Proporiioru The rule bj which 
the fourth tern of a compound proportion is found, is called 
the DovbU Rule of Thvee^ and may be understood from the 
preceding' analysis. 

RULE. 

202. Make that number, which is of the same kind as the 
required answer, the second term. Take any two of the re- 
maining terms which. are of the same kind, and place one for a 
first, and the other for a third term, as directed in the Sing-le 
Rule of Three, (198) : then take any other two of the same 
kind, and place them in the same way, and so on till all are 
used. Multiply the product of the third terms by the second 
term, and divide the result by the product of the first terms ; 
the quotient will be the required answer. 

QUESTIONS FOR PRACTICE. 



a If 120 bushels of oats will 
serve 14 horses 56 days, how 
many days will 94 bushels 
serve 6 horses.^ 

Ans. lO^j^ days. 

4. If$100gain6dolls.inl2 
months, what will be the inte- 
rest of $350 for 2 years and 7 
months'? 

2y. 7mo.=:3]mo. 
S $ 

100 : 6 : : 350 
12: :: 31 

Ans. $5425. 

5. If a sum of money at 6 
per cent, simple interest, dou- 
ble in 200 months, what will 
be the interest of $800 for 8 
months ? 

$ $ 

100 : 100 : : 300 

200 : : : 8 

Ans. $12. 

f). If the transportation of 
20cwt. 37 miles cost 16 dolls, 
what will the transportation 
of 12cwt. 50 miles cost ? 

Ans. $12,972. 



7. If the interest of 45 dolls, 
for 6 months be $1.80, what is 
the rate per annum ? 

Ads. 8 per cent. 

• 

8. If 8 men spend 48 dolls, 
in 24 weeks, how much will 
40 men spend in 48 i^eeks at 
the same rate ? Ans. $480. 

9. If the freight of 5 tierces 
oTsalt, each weig-hing 5} cwt. 
80 jniles, cost $80, what will 
be the freight of 75 sacks of 
salt, each weighing 2^ cwt. 
150 miles ? 

Ans. gS22.159TV- 

10. A man lent $350 to re- 
ceive interest, and when it 
had continued 9 months, he 
received principal and inter- 
est together, $360.50; at what 
rate per cent did he lend his 
money ? Ans. 4 per cent. 

11. With how many pounds 
sterling could I gain £5 per 
annum, if with £450 I gain i^ 
16 months, £30? 

Ans. £100. 



« 
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ANALYSIS- 
!203. 1. Two men, A and B, trade in cooipany ; A patt in flOO. and 
B $200, and they gain $30. What is eBcbttaa's share of the gain ? 
Kach man's gain must evidently have the same relation to the whole 

fain, that the money which he puts in, has to the whole amoaut put iir. 
n otiier word*, the whole amount put in, will be to the whole gain a» 
«ach man's share of the amount put in* is to his share of the gaio, i. e. 

$300 : ;^30 1 : J ^qq J ' \ $10 B's share, \ ^°•• 

•Z04c. 2. A and B hired a pasture for 12 dollars^ A pvi in 3 cows for 
$ w eeks, and B put in 4 cows for 9 weelcs ; what part of the re^l ougiit 
each to pay ? 

Three cows 8 weelis are equal to 1 cow (3X8=) 24 weeks, and 4 cows 
9 weeks are equal to 1 cow (4X9=) 36 weeks ; their shares, then, of the 
pasturnge are 24 weeks and 36 weeks, equal to 60 week's paRtorage. 
Then as the whole pasturage is to tiie whole rent, so is each mau's share 
of the pasturage to his share of the rent; that is, 

60 w • «12 •• pX8=34w. : -|f4.80 A's share. )^ 
ov w. . ifiz .. J 4^9^36^. . ^7 20 B'sshariN J ^" ' 

To prove the correctness of the work,'we add together the shares, and 
find them to amount to (4^804-7,20=) $12, the whole rent. (54) 

DEFINITIONS. . 

^5. Money, or property employed ia trade, is called cc^Ual^ 
Ar *toc}c, — gain to be divided, the dividend. Fellowship is a geo.^ 
^ral rule, by which raercfaants, or others, trading in company 
with a joint stock, compute each person's particular share of 
the gain or loss. 

RULE. 

206. JVhen the stocks are employed for eqwU times ^ say ; As 
the whole stock : is to the whole gain or loss : : so is each man's 
share of the stock : to his share of the gain or loss.(203.) Jf^hen 
the times are unegual^ multiply each man's stock oy the time 
of its continuance in trade; then say, As the sum of the pro- 
ilucts ; is to the whole gaio, or loss : : so is-each man's product : 
lo his share of the gain, orlos6.(^04} ^ 

QUESTIONS FOR PRACTICE. 



3. A and 6 made a joint 
stock of $500, of which A put 
in $350, and B $150, they 
gain $75 ; what is each man's 
share of the gain .' 

500' 75- i 350 : 52.50 A'S. 
5W. /D... J 150 : 22,50 C's. 

moo pr'f. 



4. Three arsons make a 
joint stock, of which each puts 
in an equal share; A contin- 
ues his stock in trade 4 mo. 
B his 6 months, and C his 10 
months, and they gained $|d0; 
what was esvch man's share ^ 
$96 A's. ) 
144 B**. } Ans. 



i$6 



FELLOl'VflHIF 



t9^' 



S. A, B and C companied ; 
A put in £480, B £680, C 
£840, and ihcy gained £1010; 
whsit is each man^s share P 

242 8 A'«. ) 
343 8 B's. } Ans. 
424 4 C's. ) 

G. Divide $160 among 4 
men, so that their shares shall 
be as 1, 2, 3, and 4. 

16 

32 

48 

64 



AU3. 



t 

160 proof. 

7. A person dying, bequea- 
thed his estate to his 3 sons; 
to the eldest he gave $560, to 
the next, §500, and to the 
other $450 ; but when his 
debts were paid, there were 
^950 left; what was each 
son's share ? 

$352.317+ ist) 

314 569+ 2d V Ana. 

283.112+ 3J) 

8. Two rcerchants entered 
into partnership for 18 mo. 
A at first put in £100, and at 
the end of 8 months put in 
£50 more; B at first put in 
£275, and at the end of four 
months, took out £70 ; at the 



end of the 18 months tkej had 
gained £263; what rs eao^i 
man^s share ? 

=g96 9 6^A'8.> . 
166 10 5||f B's. J_ "*• 

ggii63 

9. Three men hire a pas- 
ture for $100; A puts in 40 
oxen for 20 dajs, B 30 oxen 
for 40 days, and C 50 oxen* for 
10 days ; how much must each 



man pay 



(8w^ A S« 

48 B's. ^ Ans. 
20 C's. 



$100 proof. 

10. Three farmers hired a 
pasture for $60.50. A put hi 
5 cows for 41 months, 13 put 
in 8 for 5 months, and C put 
in 9 for 65 months ; how muCii 
must each pay of the rent .•* 
$11.25 A's. i 
20.00 B's. > Ans. 
29.25 C's. N 



$60.50 proof. , 

11. Dancl E companied ; 
D put in 8125, and took 
out ^2^ of the gain ; what 
did E put in ? 

Ans. S375» 



a. mutation. 



ANALYSIS. 

20T. 1. WT mix 6 quarts of currant»,which are worth 8 cents a quart, 
with 2 quarts worth 12 cents a quart, what will a quart of the mixture be 

worth .'(60) . ,<n 

Six quartj at 8 ceats are w«rth (8x6=) 48 cents, and 2 quarts at 12 
cents are wirth (12x^=) 24 cants, then 48+24=72 cpnts, the worth ol . 



208, 209. 
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the whole mixture, and 72-^8 (s=6-{»3i the whole mixtare) »^ cents, the 
worth ofl quart of the mixture. When the price nod qvMnHtits of the 
aimples are given, and it is required to find the price of a given qoantity 
of the mixture, as in the preceding example, it is called 

ALLIGATION MEDIAL. 

RULE. 

208. Multiply each quaotity by its price, aod divide the sam 
of the products by the sum of ^the quantities, the quotient will 
be the rate of the compound required. 

QUESTIONS FOR PRACTICE. 



2. If I mix 8 bushels of 
wheat at $1.20 per bushel, 12 
bushels of rye at 60 cents, and 
10 bushels of corn at 50 cents, 
together ; what is a bushel of 
the mixture worth? 



1.20 


60 


50 


8 


8 


12 


.10 


12 




' ...... 


»aHB^ 


10 


9.60 


7.^0 


500 


— 


7.20 






30 sum of 


5.00 






the quan- 
tities. 



21.80 sum of prod. 

Then 30)21.80(72 J per bush. 

A lis. 

3. A merchant mixed 6 gal- 



lons of wine at 4s. lOd. a gal- 
lon, with 12 gallons at 5«. 6. 
and 8 at 68. 3^d. a gallon; 
what is a gallon of the mixtore 
worth? Ans. 5s. 7d. 

4 If 51b of tea at 6s. per lb. 
8ib. at 5s. and 4lb. at 4s. 6d. 
be mixed together, what is a 
pound of the mixture worth ? 
Ans. 53. Sf^d. 

5. A goldsmith melted to- 
gether 10 oz. of gold 20 carats 
fine, 8 oz. 22 carats fine, and- 
1 lb. 8 oz. 21 carats fine ; what 
is the fineness of the mixture? 
Ans. 20^1 carats fine. 



ALLIGATION ALTERNATE. 

^9. When the prices of the simples, and also the price, or rate of the 
mixture, are given, the method of finding the proportion, or quantities of 
the several simpieo, is called Alligation JiltemaU. 

r. A person has tea worth 40 cents a pound, which he wishes to mix 
with tea worth 60 cents a pound, in such manner that the mixture shall 
be worth 50 cents a pound ; in w)>at proportion must it be mixed ? Ans. 
Kqual quantities of each ; for the price of one kind exceeds the mean just 
as much as the price of the other falls short of it, the difference betweea 
the given rate and the mean being 5 in each case. 

2. In what proportion must I mix currants worth 9 cents a ponnd; with 
currants worth 12 cents a pound, in order that the mixture may be worth 
10 cenu a pound P Here a pound at 9 cents falls one cent short of the 
mean, and a pound at 12 cents exceeds the mean 2 cents ; hence 2 lb. at 
9ctstwill fall short of the mean by the same quantity that one lb. at 12 
cents exceeds it ; we most therefore take twice as-many of the 9 cent cur- 
rants as ^e do of those worth 12 cents, in order tbc^t l^ mixture may be 
worth 10 cents. 

la* 
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From the above example ii appeari, that the lest the price of any fim- 
pie differs from that of the mixture, the quantity required of that limple 
to form the mixture will be proportions teiy greater, and the greater the 
liifferenre the less the quantity ; and that tiie differeoces between t^ie 
values of the simples and the given value of a mixture of these simples, 
mutually exchanged, express the relative quantities of those simples ne- 
cessary to make a mixture of the given value. Exchanging these differ- 
ences in the above example, we have in the first 5 ib. at 40 cts. with 5 !h. 
at 60 cts. or qgual quantities of each ; and in the second, we have 2 ib. 
«i 9 ctf. with 1 ib. at 12. 

RULE. 

210. Reduce the rates of all the simples to the same de- 
nomiaation, and write them in a column with the rate of the 
re^quired compound at the left hand. Connect each rate which 
is less than the rate of the compound, with one that is greater, 
and each tbat is greater with one that is less. WrUe the dif- 
ference between each rate and that of the compound agi'ainst 
the number with which it is connected. Then if only one dif- 
ference stand ag-ainst any rate, it will express the relative 
quantity to be taken of that rate; but if there be more than 
one, their sum will express the relative quantity to be takeu 
of that rate in making up the compound. 

QUESTIONS FOR PRACTICE. 

3. A farmer wishes to mix rye worth 48. corn worth 3s. 
barley worth Ss. 6d. and oats worth 2s. so that the mixture may 
be Horth 2s. lOd. per bushel ; what proportion must he tkke of 
each so't't 'if 

d. bu. 
24-< — , — 14 oats, 
30-> I — 2 bar. f ^^^ 
36—' I — 4 corn, 
48 / —10 rye. 

bu. 
14 =14 

I 2+14=16 r. 

I 4 = 4 ^ ^°'- 
10+ 4=14 



Qh, = 24d. 




2s. 6d. = 30d. 




3s. = 36d. 


34 


4s. = 48(1. 


d. 


25. 10d.=:34d. 




d. 






/ 4. A merchant would mix 
wines at 14". 15s. IDs. and o28. 
a gallon, so that the mixture 
mayv b3 worth IBs. a gallcn ; 
how )9auch must he take of each 
sort ? 

4 gal. at 14f. 

A 1 1 gal. at 15s. 

'^'^••^(Sgal. atags. 
4 g«i. at 22i. 



5. IJow must barley at 40 
cents, rye at 60 cents, and 
wheat at 80 ce&ts a bushel, be 
mixed together, that the com- 
pound may be worth 62.} cents 
a bushel ? 

C 17i bush, barley. 
Ana. < 174 bash. ry}i. 
i 25 buih. whf»at. 



^1, 212. 
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AUigation Alternate U the reverse of Alligation Medial, and may. h* 
proved by it. Questions under this rule admit of as many different an- 
swers as there are dififerent ways of linking. 

211. When the whole composition it limited to a certain quan- 
tity. Rule.-— Find tlie differences by linkiog- as before ; then 
say, As the sum of the quantities or difiereoces^ thus determin- 
ed : IS to the gfiven duantity : : so is each of the dlffererK.c's : 
to the required quantity of that rate. 

QUESTIONS FOR PRACTICE. 



6. How much water at cts. 
per g^allon, must be mixed 
witfr brandy at $125 per g-al- 
lon, so as to fill a vessel of 80 
g^alions, and that a gallon of 
the mixture may be worth 

^^^ I 1.251^100 



1?5 
gal, gal. gal. gal. 

lot; en S ^5 '• ^^ water. 
l^ij : ou : : ^ ^^ . q^ bfandy. 

gif en quantity 80 

7. How much silver of 15, 
of 17, of 18, and 22 carats fine, 
must be melted together to 
form a composition of 40 oz. 
20 carats fine ? 



oz. 



Ans^ 



5 of 15 

5 of 17 

5 of 18 

25of22 



car. fine. 



8. A grocer would mix teat 
at 3s. 4d. and43.6d. per pound, 
and would have 001b. of the 
mixture worth 3s. 6d. per lb. 
how much of each mutt he 
take ? 

lb. 
C 18 at 3s. 
Ans. ? 6 at 4s. 

^ 6 at 4s. Gd. 

9. How many gallons of 
water worth Os,. per igaUofi. 
mustbeinixed with wine worth 
38. per gallon, so as to fill a 
cask of 100 gallons, and that 
a gallon of the mixture may 
be afforded at 2s. 6d. ? 
gall. 

Ans. U^f ''■*'*'■• 
I 88| wiue. 



212. When oneofthc^ s^ples it limited to a certain quantity ; 
Rule. Find the differences as before ; then, As the difference 
standing against the given quantity : is to the given quantity 
: ! so are the other differences, severally, : to the several quaxir 
tities required. * 
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QUESTIONS FOR PRACTICE. 



10. A grocer woald mix teas 
at 12s. 10s. and 6s. with 20 
Jb. at 4s. per lb; bow much of 
each sort most be take to 
make the composition worth 
8s. per pound ? 

4 4 against the given 




quantity. 



lb. 

10 at 6s. 
10 at 10s. 
30 at 12t. 



Ans. 



11. How much wine at 58. aC 

58. 6d. and 6s. ,per gallon, 

must be mixed with 3 gallons 

at 48. per gallon, so that the 

mixture may be' worth Ss. 4d. 

per gallon ? 

gal. 

6(U|-|)tr gall. 



Ans. 




MISCELLANEOUS. 



1. A has 350 yards of cloth 
at Is. 4d. per yard, which he 
would exchange with B for 
sugar at 25s. 6d. per cwt. ; 
how much sugar will the cloth 
come to? 

350 yds. at Is. 4d.»466s. 
8a.=5600d. and 25. 6d. =306(1. 
d. cwt. d. 
Then 306 : 1 : : 5600 

cwt. qr. lb, 
Ans. 18 I 5f nearly. 

2. A has 7 J cwt. of sugar at 
8d. per pound, for which B gave 
him 12i cwt. of flour; what 
was the flour per pound f 

Ans. 4|d. 

3. How much tea at 9s. 4d. 
per pound, must be given in 
barter for 156 gallons of wine, 
at 128. 3id. per galIon| 

Ans. SOllb, 13^ oz. 

4. B delivered 3 hhda. of 
brandy at 69. 8d. per gallon to 
C jpr 126 yds. o^ cloth ; what 
was the cloth p€|r yard ? 

Ans. lOs. 



5. A has coffee which b« 
barters with B at lOd. per 
pound more than it cost him, 
against tea, which stands B in 
lOs. the pound, but puts it at 
128. 6d. I would know how 
much the coBTee cost at first. 

Ans. 3i. 4d. 

6. A and B barter ; A has 
150 gallons of brandy at $1.20' 
per gal. ready money, but in 
barter, would have $1.40; B 
has linen at 60 cts. per yard^ 
ready 'money ; how ought the 
linen to be rated in barter* 
and how many yards are equal 
to A's brandy? 

Aos. barter price, TOcts. 
and B must give A 300 yds. 

7. C has tea at 78cts. per 
lb. ready money, but in barter, 
.would have 93ct8. ; D has 
shoes at 7s. 6d. per pair, ready 
money ; how ought they to be 
rated in barter, in exchange 
for tea ? Ans. $1.49. 



;I2. 
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8. C has candles at 6s. per 
dozepf ready money ; but in 
barter he will have 6s. 6d. per 
dozen; D has cotton at 9d. 
per lb. ready i^ney, what 
price must the cojtoD be at in 
barter, and how much cotton 
must be bartered for 100 do- 
zen of candles ? 

Ans. the cotton 9|d. per lb. 
in barter, andTcwt.Oqrs. IGlb. 
of cotton must be given for 
100 doz. of candles. 

Note.— The excliauge of one 
commodity for another, is called 
xBarter. * 

9. If 6 men build a wall 20 
feet long", 6 feet high, and 4 
feet thick, irt 32 days ; in what 
time will 12 men build a wall 
100 feet long, 4 feet high, and 
3 feet thick? Ans. 40 days. 

10. If a family of 8 persons 
i^ 24 months spend $480 ; how 
much woald they spend in 8 
months, if their number were 
doubled ? ' Ans. $32. 

11. Three men hire a pas- 



ture for $48; A puts in 80 
sheep for 4 months, 6 GO blieepr 
for 2 months, and C 72 sheep 
for 5 months ; what share of 
the rent ought each to pay ? 
A $19.20 > 
B 7.20 > Ans. 
C 21.60 ) 

12. If I have a mass of pure 
gold, a mass of pure copper, 
and a mass, which is a niixiurc 
of gold and copper,each w^jic^h*- 
ing 10 lb. and by immersing 
them in water, find the quan- 
tities displaced by each to be 
8 by the copper, 7 by the mix- 
ture, and 5 by the gold; what 
part of the mixture U goli. 
and what part copper? 

^ \ K^ I And 

^ 5 — 1 

3:10:: ^M^f ^T^' 
\ I : Si gold. 

This 18 the celebrated pmblem (»i 
Archimede?. by which he dc.lpctt^d 
the frawd of ihe artist employed by 
Hiero, king of Syracuse, lo n):ikv 
him a crown of pure gold. ('2U ) 



ASSESSMENT OF TAXES. 



1. Supposing* the Legisla- 
ture should grant a tax of 
^35000 to be assessed on the 
inventory of all the rateable 
property in the State, which 
amounts to $30i0000, what 
part of it must a town pay, the 
inventory of which is $24600 .'* 
% jnv. % tax. % inv. % 

3000000 : 35000.: : 24600 : 287 

Ans. 



2. A certain school, co.i- 
sisting of 60 scholars, is sui)- 
ported on the polls of the scho- 
lars, and t^^e quarterly ex- 
pense of the whole school j«* 
$75 ; what is that on the scho- 
lar, and what does A pay per 
quarter, who has 3 scholars ': 

Ads. $1 25 on the scholar, 
and A pays $375 perqutrtcr. 
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3. If a towQ« the inventory 
of which is $24600, pay $287, 
what will A*8 tax be, the in- 
ventory of whose estate is 
f 52575 ? 

24(30aOO : 267 :: 525.75 : 

$6,133 Ans. 

4. The inventory of a cer- 
tain school district is $4325, 
and the sum to be raised on 
this iaventory for the support 
uf schools, is $86 50 ; what is 



that on the dollar, and what is 
C's tax, whose property in- 
ventories at $76.44 ? 
$4325 : 86.50 . : 1 : .02 cents, 
Ans. 

4-76.44K.0%»$1.528 C'stax. 

5. If a town, the inventory 
of which is $164;%, pay a tax 
of $493.08, what is that on the 
dollar ? 

$16436 : $493.08 : : 1 : .03 cts. 

Ans. 



213. In asResstng uxei. it is generally be<t, first to find what each 
dollar pays and the product of each roan*! inventory, multiplied by this 
ium, will bft the amount of his tax. In this case, the sum jiu the dollar, 
which is to be employed as a muUiplier. roust be expressed as a proper 
f'fctma) of a dollar, and the product must be pointed according to the rule 
for the multiplication of decimals ;( 122) thus 2 cents must be written .02, 
Scents.. 0), 4 cents, .04. &c. It is sometimes the practice to make a table 
iy multiplying the value on the dollar bj 1, 2, 3, 4. Sec. as follows : 







TABLE. 






$1 pays 


.03 


StOpays .30 


$100 pays 


300 


2 — 


.06 


20 — .60 


200 — 


6.00 


3 — 


.09 


SO — .90 


300 ~ 


9.00 


4 — ' 


.12 


40 — 1.20 


400 — 


1^00 


5 — 


. .15 


50 — 1.50 


500 — 


15. oa 


e — 


.1» 


60 ^ 1.80 


606 — 


18.00 


7 — 


.21 


. 70 — 2.10 


700 — 


21.00 


8 — 


.24 


80 — 2.40 


800 — 


24.00 


9 — 


.27 


90 — 2.70 


900 — 


27.00 


10 — 


.30 


100 — 3.00 


1000 — 


30.00 



This table is constructed on the supposition that the rax amounts to 
three cents or the dollar, as in e.\ample 5th. Vss.-~*What is B*s ta^. 
V hose rateable preperiy is ^276.^ By the table it appears that $200 pay 
$ii, that $70 pay gi. 10. and that $6 pay 18 cents! 



Thus $200 is ;^6 00 
70 - 2. 10 
6 — 0. 18 



276 



$8.28 
ls*s tax. 



Proceed in the same waj to find each indi- 
viduaTs tax. then add all the taxes together, 
and if their amount agree with the whole 
sum proposed tu be raised, the work is right. 
\i. is sometimes best to assess the tax a trifled 
larger than the amount to be raised, to com- 
pensate for the loss of fractions. 



REVIEW. 



1. What is meant by ratio.' How 
i» ratio expressed f What is the first 
4erm called ? the second term .' 

2. What is proportion .' What 
ceneral truth is stated respecting 



the four terma of a proportion? 
How » tins truth shown ^ 

3. * Does changing the peaces of 
the two middle terms affecMhe pro? ^ 
portion? Why oot.' « 
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4. Vi^bat is meftnt by inverse 
proportion f 

5. What Is meaDt by the Single 
Rule of Three ? What is the gen- 
eral rulelbr stating qaeitions in the 
Rule of Three? How is the an- 
swer then found ? If the first and 
lUlrd terms be of different denomi- 
nations, what is to be done ? What, 
if there are different denominations 
la the second term? Of what de- 
nomination will the quotient be? 
What, if the quotient be not of the 
«ame denomination of the required 
answer? What is the method of 
proof in this rtfle ? 

6. What is compound propor- 
tion ? By what other name is it 
called ? ' What is the rule for stat- 
ing questions in compound propor- 
tion ?— :for performing the operation? 



7. What is fellowship? Whaf 
IS meant by capital or stock ? 
What by divide^? Wkat is ibe 
rule when the times are equal ? 
What, when they are unequal ? 
What is the method of proof ? 

8. Whatis Ailigaticn? What Is 
Alligation Medial ?•— Alligation Al- 
ternate ? What is the rule for 
finding the proportional quantities 
to form a mixture of a given rate ? 
Explain by analysis of an example. 
When the whole composition is 
limited to a certain quantity, how 
would you proceed? How, when 
one of the simples is limited to a 
certain quantity ? How is Alliga- 
tion proved ? 

9. What is barter? What is 
meant by a tax ? Wliftt is the com- 
mon method of making out taxes ? 



SECTION VII, 

DEFmmONS. 

^14. 1. Fractions are parts of a unit, or of a whole of any kin6.(%l) 

2. Fractions are of two kinds, .Vulgar and Decimal, which differ in the 
/orm of expression and the modes of operation. 

3. A Vulgar Fraciionia expressed by two nombers, called the nume- 
rator and denominator, written the fonner over the latter, with a line 
between^C^l) 

4. A Decimal Fraction, or a Decimal* is a fraction, which denotes 
parts of, a unit which becbme ten timet smaller by each successive divi- 
8ion,(l]3) and is expressed by writing down the numerator only* (See 
Part II. Sect. III.) A decimal is read in the same manner as a vulgar 
^fraction; thus, 0.5 is read 5 tenths, 0.25,25 hundredths, and it is put into 
the form of a vulgar fraction by drawing a line utider it, and writing as 
many ciphers under the jine as there are figures in the decimal, with a 1 at 
the left hand; thus, 0.5 becomes ^, 0,25, -^^ and 0.005, y^. 

yULGAil FRACTIONS. 

215. 1. A proper fraction is one whose nameratori^ 
less than its denommatnr ; as, ^, f , f , &c.(2S) 

2. An improper fraction is one whose numerator is 
greater than ita denominator ; as, f, f, Y'^^^i^^) 

3. The numerator and denominator of a fraction are 
called its ^erms.(30) 

4. A compound fraction is a fraction of a fraction ; as. 
4of^. 
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A mixed number is a whole number and a fraction written 
together, as, 12i, and 6J.(23) 

6. A common divisor, or common mcfisure, of two, or more 
numbers, is a number which will divide each of them without 
a remainder. 

7. Tke greatest common divisor of two or more numbers, is 
the greatest number, which will divide those numbers severally 
without a remainder. 

8. Two, or more fractions are said to have a common de- 
nominatory when the denominator of each is the same number. 

(25) 

9. A common multiple oC two or more numbers, is a number, 
which may be divided by each of those numbers without a re- 
mainder. The least common multiple is the least ♦number, 
which may be divided as above. 

10. A prime number is one which can be divided without a 
remainder, only by itself, or a unit. 

11. An aliquot part of any niimber, is such part of it as being 
taken a certain number of times, will exactly make that 
number. 

12. A perfect numher is one which is just equal to the sum 
of all its aliquot parts. 

The snjalle<it perfect number is 6. whose aliquot parts aro 3,2, and 1. 
and 3-}-2 + ^ ='J ; the next is 23, the next 496, and the next 8128. Only 
ten perfect numbers arc yet known. 



216. WHOLE KUMBERS CONSIDERED UNDER 

FORM OF FRACTIONS. 



THE 



ANALYSIS. 

1. Change ^^ to a whole 
.or mixed number. 

3)76 As the denominator de- 
— notes the number of parts 
250. info \\hu;h the whole, or i»- 
nit, is divided, and the nu- 
merator siioushow many pf those 
parts are contained in the fraction, 
(-22) thero are evidently as many 
wholes, as the number of times the 
numerator contains tlie denomina- 
tor ; or, other^>'i«e, since every 
fraction denotes the division of the 
numerator by the dt nominator,! 129) 
Vl'here the numerator is greater tlmn 
ft»e denominator, we have only to 
perform the division which is de- 
noXeA 



1. Change 25^ to an im^ 
prop er fraction. 
25^3+1^7^6 ^ denotes the 

3 division of 1 by 3, 

(129) ; if now we 
multiply 25 by 3, and add the pro- 
duct to 1, making (25><3 + l=) 76. 
and then write the 76 over 3. thus. 

7^6, we evidently both mul- 
tiply and divide 25 by 3 ; but as 
tlte multiplication is actually per- 
formed, and the division only de- 
noted, the expression becomes an 
imoroper fraction. 

A whole number is changed loan 
improper fraction, by writing 1 Mil- 
der it, with a line betweeji. 



\ 



/ 



\ 
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217. To change an tmpro- 
pir fraction io an equivaUni 
%ohoU or mixed number. 

Rui.K.-*DiFide the nume- 
rator by the denoiiiiD%tor, and 
the qodtiept will be the vrhole, 
er mixed number required. 



S1& 
mixtd^ 
imprf 

Rr 
nuiiL^ 



^ 
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qe (im*,- 
^ xnA ; if 



of the 

rator to the prooi*^ . 

the turn over the denoib^ 

for the reqoired fraction. 

QUESTIONS FOR PRACTfCE. 



SL Change ^ to a mixed 
namber. 

5. Change ^f « to a mix- 
ed number. 

4. In ^s. shillings, how 
manjr ehiilings ? 

5. Ill V of a week, how 
many weeks ? 



8. Change 8f to an im- 
proper fraction. 

3. Change srf to an im- 
proper fraction. 

4. In 19^9. how manj 
12ths? 

5. In Sf weekf how many 
ribs? ^ 



J19. MULTIPUCATION AND DIVISION OP FRACTIONS 

BT WHOLE NUMBERS,. 

ANALYSIS. 



J. James had f of a peck 
of plumbs, and Henry had 
twice as many ; how many 
bad Henry ? 

Here we have evidently 
to multiply f by 2 ; but two 
times f IS f ; hence to mul- 
tiply f by !2, we multiply 
the numerator 2 by 2, and 
write the product, 4, over 
8| the denominator ; oroth- | 
erwise, if we divide 8, the 
denominator, by 2, and write 
the quotient, 4, under S, the 
numerator, thus, f , the frac- 
tion becomes multiplied ; 
for while the number of 
parts signified remains the 
same, tlvB division has ren- 

14 



1. Henry had f of a peck 
of plumbs, which were twice 
the quantity James had ; 
how many had James ? 

Here we have evidently 
to divide f into 2 equal 
parts ; but f divided into 
2 parts, one uf them is i ; 
then to divide f by 2, we 
must divide the numerator 
by 2 and write the quotient 1 
over 4, the denominator ; 
or, otherwise, if we multi- 
ply 4, the denominator, by 
2, and write the product^ 8, 
under 2, the numcrator.thus, 
|, the fraction becomes di- 
vtded by 2, for while the 
number of parts remains the 



144 



«j. 



toreth«>Mfe parts twice u 
h. % tod tkete retolts, | 
n-^rr ft tre cYideatlj tlie 
^ Ane IB TalvCytlMMigli dtfSn'- 
/ng in the magmtade of the 
tenns* Therefore 



by awkoU mmhv r. 

Rvub— 'Molttplj tlie DoiBo- 
rmlor, or divide the denomiBs- 
tor, of the fraction bv the 
«rbole Domber, the residt will 
b« tbe product reqeired. 



Mae, tbe iiielti|ilicatMni has 
rendered the parti obI J half 
as great; and these results, 
\ uid f , are eTidentlj the 
tame in Yalve, thoogh ex- 
pressed in different terms. 
Hence 

221. To divide a/raetion 5y 
a whoU naamber. 

Bcxs. — Divide the namera- 
tor, or oniltipl J the denoonna* 
tor of the fractioQ by the wholf 
number, the result will be the 
required quotient 



QUESTIONS FOR PRACTICE. 



2. What is the prodnct 
ofjby24?-^f|by32r— 
of I by 56 r— of | bj 4£?— 

ofWoj^? 

3. How man J are 5 tirne^ 

.^ p — d times f ?— 14 times 
4 J? — 7 times \r 

4. If lib. of rice cost^ 
of a dollar, what will 5 ib. 
co«t? 

3. If a bushel of wheat 
cost -^ of a dollar, what will 
t bttihels cost ? 



2. How manj times £4 
in y ?— 32 in ^^ r— 36 in 
1 j8 ?— 42 in 1^6 ?— 9 in fj? 

3« How many times 5 in 
J?— 3 in f?— 14 in y ?^ 
r in f , or 5 P 

4« If 5 lb. of rice cost ^ 
of a dollar, what will 1 lb. 
cost ? 

5. If 6 bushels of wheat 
cost Sf , what is it a bushel? 



MULTIPLICATION BY FRACTION?. 

ANALYSIS. 

2122. If a load of hay be worth S12, what are f of it 
worth ? 

Here 12 and | are evideotlj two factors, which muHi- 
plied together will give the price, and since the result is 
the same, whichever is made the mQltiplier,(86) we maj 
make } the multiplicand, and proceed(220) thus, |>cld» 
^ ■■8 doll. Ans. Otherwise, since in the multiplication 
bv A whole number, the multiplicand is repeated as many 
% the multiplier contains unita, if therefore the muf- 



t23.224. 
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tiplier be I, (be multiplicand will be repeated one iime,- 
and the product will be just equal to the multiplicand ; if 
the multiplier be J, the multiplicand will be repeated half 
afime, and the product will be halfthe multiplicand ; if the 
multiplier be §, it will be repeated one third of a timet 
and the product will be one third of the multiplicand, 
and generally, multiplying by a fraction is taking out such 
a part of the multiplicanaas the fraction is part of a unit. 
Hence the product of 12 bj }, is § of 12; and to find i 
of 12, we must first find § of .12, bj dividing 12 by 3, and 
then multiply this third by ^ ; thus, 12^3=*4, and 4-f 2 
»8 ; 28 then are f of £12, or the product of S12 by |, 
as by the former mejthod. Therefore, 

923. ToffiuUiply a wkoie number by afracHon, 

RuLE.^— Divide the whole number by the denoninator of the 
fraction^ and multiply the quotient by the namerator,--or mul- 
tiply the whole number by the nuiherator, and diride the pro- 
duct by^ the denominator. 

QUESTIONS FOR PRACTICE. 



2. What is the product 
of 4 roultiplfed by ^ ? — of T 
multiplted by § ?— of 9 by 
i^P—of irbyi? 

3. ]f a barrel of rum cost 
824, what cost | of it ? 

Ans. glS. 

4. What cost 18 bushels 
of corn, at i of a doUar a 
bushel ? Ans. %6. 



5. . If a bushel of pears 
cost r5 centa, what eost^ 
of them i^ Atik. I5cts.' 

6. What is the product 
of 16 by ^?— 256 by ^ ?-- 
of 12 by J? 

NoTit.^— Tt will be observed, from 
the above examples, nh^t niuinpli- 
cation by a fractioo gives a prodact 
which ii lesB^han the inultiplic4ind. 
(121) 



224* MULTIPLICATION OP ONE FRACTIONAL QUANTITY 

BY ANOTHER. 

1. A person owning f of a gristmill, sold f of his share ; 
what part of the whol^ mill did he sell ? 

Mere we wish to take out $ oti, which has been HIiowq 
(222) to be the same as muiltiplying | by f ; but to mnl- 
tiply by a fraetioni we muit <livide the multiplicand by 
the denominator, and multiply the quotient by the nume- 
rator ; J is divided by S, bjT multiplying the denominator 
4 by 3,(121) and the quotient is ^; and ^^ is multiplied 



I 
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bj 9, by muUipljing the namerator 3 by 2,(220) and the 
prodact is -^^ equal to the part of the mill i»old. Hence, 

To fmUHply a freuAion by a fraction^ or to change a com* 

found fraction to a HngU one. 

^uiA— Multiply the numerators together for a new name- 
rator, and the denominators tog^ether Ibr a new denominator. 

QUESTIONS FOR PRACTIC£.(56) 

4. What part of a mile is 
f off of a mile? 

Ans. ^«i. 

5. Change i of | of ^ of 
^ of A to a Bingle fraction. 

Ans. 71^7* 

6. Multiply Iff by ^. 



2. A matt •wning i of a 
fiinn» aold | of his share ; 
what part of the farm did 
he sell ? Ans. ^. 

5. What part of a foot is 
f of ^ of afoot? 

Ans. ^. 



M5. DIVISION BY FRACTIONS. 

1. Id 6 doltuf , how many time* ] of a dollar f 

Hera we witbfo ilivirie If6 into parm, each of wbicb ihaU kt J of a dol-' 
lar, or ia other wrordt, divide 6 bjr ]. Now in order to find bow nwnjr tii 



I ia Si WW redvce 6 tn 4tbt by diuitiplyin^ it by 4, the deaoininator of 
the fraciioa. ibuf : 4 times 6 are 34; 6 dollars then, are 14 fonrtba, 
or qeartertef a dollar; iind dividinc 2 to 4 fourths by 3 fourtha, (the 
avinerator | |he quotient. 8. it evidentfy th4 number of timet | of a do^af 
may be bad in ^ , or 6 doUart. Hence 

d9^ To diinde a wh^ number by a/raeUom* 

RvUB.'TTMultiply the nomher to be divided by the denomSaa- 
tor of the fraettoOf and divide the product by the aamerator. 

QUESTIONS FOR PRACTICE. 



2. Ill T shillings, how ma- 
Dj times I of a shillinfr ? 

Ans. ^, 

3. Id 1 7 bushels of wheat, 
bow manj times {of a bush- 
el ? Ans. y . 

4.1a t gallon of wine, how 
man J times iV of a gallon ? 
Ans. y .» 17 times. 

^. In 5 ea«;leSf how many 
i of a dollar? Ans. £00, 



6. In a pound of tobacco, 
how many quids, each 
weighing ^ ofan ounce ? 

Ans. <§«»101f. 

7. How many are 7-4-i ? 

JVol<.— Here it wiU be teas that 
divition by a fractloa givet a qno» 
iteoc laiger tban the dividend. 
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227. DIVISION OF ONE FRACTIONAL I^UANTITT BY AN- 
OTHER. 

ANALYSIS. 

1 . If I of a bushel of wheat cost •} of a dollar ; what is 
that per bushel ? 

To find tiie cost per bushel we must divide the price bj 
the quantity, (154) that is, we must divide f bjr j. But 
to divide a number bjr a fraction, we multiply it by the 
denominator, and divide the product by the numerator, 
(a26,) ; hence, we must multiply \ by 4, as 3^^ i? (sao) 

# 5 5 

and* ^ is divided by 3 by multiplying the denominator, 5, 
bv<, as, _LL_'^ (1^0 5 1? of a dollar then the is price 

of one bushel: Hence, 

tiJ28. To multiply a fraction by a fraction. 

Rule.— Multiply the numerator of the dividend by the de- 
nominator of the divisor for a new numerator, knd the deno]^i> 
nator of the dividend by the numerator of the divisor, for a 
new denominator. 

NoTS. —In practice it will be moft convenient to invett the divisor. 
«nd then proceed at in Art. 7M. 

QITESTIONS FOR PRACTICE. 



£. InZihow many times 
i ? Ans. V- 

3. In ^ how many times 
2^ ? Ans. fiJ= 1. 

4. At iofadoUarabush- 
el for oats, how many can 1 



5. If f of a yard toit | of 
a dollar,what is that a yard ? 

Ans. y^rgi-rr^. 

6. If ^ of a piece of cloth 
be worth f of | of an eagle, 
what is the whole piece 



boy for fij of a dollar ? j worth ? Ans. Jf Eag 

Ans, ff=S bush. J 

229. ALTERATION ' IN THE TERMS OF A FRACTION 
WITHOUT ALTERING ITS VALUE. 

ANALYSIS. 

A fraction \s multiplied by multiplying its namer^to)', and divkle<} by 
nrilti plying its denominator (319) ; hence if we multiply both the terms 'of 
afrtiction at the same time by any number, we both multiply and divide 
f be fraction by the same number, and tlierefdre do nol alter its value. 
Again, a fraction is divided by dividing ks numerator, and moltipHed by 
dividing its deaominator (219) ; li«nce if we divide both the terns of a 

14* 
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fractkMi at ibe nflM tlaie by tny nomber, we both divide and muhiply the 
by the nse nvober, and therefore do not alter its ralae. He Ace 

231. To diminUh the terms 

Bulk. — Divide both the 
terms of the fraction bj auch 
a number as will divide each 
without a remainder. 



230. To enlarge the terms 
of a fraeHan — 

Ruf.B.— MoUtply both the 
terms of the fraction by the 
no|Dber which denotes how 
manjr times the terms are to 
be enlaifed. 



QUESTIONS FOR PRACTICE. 



1. What is the express- 
ion for i in terms which 
are 10 times as large ?^ 
for f the terms beiog in- 
creased 9 times P 



1. What is the express- 
ion for H in terms 10 twines 
less ?— for ff the tcrras»be- 
inf^ diminished 9 tiroes h 



8)38(4 
32 

C)8(l 
6 



2)6(3 
6 



2S2. OF THE GREATEST COMMON DIVISOR OF TWO 

NUMBERS. 

ANALYSIS. 

1. If th^ two terms of a fractioo be 8 and 38, what h the greatest num- 
ber that will divide them boih without a remainder? 

It is evident that the greatest comboB divisor of 8 
and 38 cannot exceed the smallest of them. We will 
therefore see if 8, which divides itself and gives I for 
the quotient, will divide 38; if it will, it is manirestljr 
the greatest common divisor sought.' But dividing 33 
hy 8 we o!)'.ain a quotient 4 and a remainder 6 ; hence 8- 
is not a common divisor. Again, it is evident that the 
common divisor of 8,and 38 roust also divid%6. because 
38=4 times 8 plus 6; hence a number which will divide 
8 and 6 will also divide 8 and 38 ; we will therefore 'see 
if 6 which divides itself will divide 8. But dividing 8 by 6 we have a quo- 
tient 1, and remainder 2; hence 6 is not a eommoo divisor. Again, for 
the reason above stated, the common divisor of 6 and 8 must also divide 
the remainder 2; and bv dividing 6 by 2, we find that 2, which divides it- 
self, divides 6 aUo ; 2 is therefore a'divisor of 6 and 8, and it has been 
^bown that a number which will divide 6 and 8, will also divide 8 and 38. 
Hence 2 is thecommondivisor of 8 and 38, and it is evidently the greatest 
( ommon divisor, since it is manifest from the method of obtaining it that 2 
>vill divide by it, and a number will nut divide by another greater than 
itself. Therefore, 

233. To find the greatest common divisor of two numhers. 

Rule. — Divide the greater number by the less, and the divi- 
sor by the remainder, and soon, always dividing the last divisor 
by the last remainder, till nothing remains ; then will the last 
divisor be (be common dirisor required. 
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QUESTIONS FOR PRACTICE. 



2. What it the greatest 
commoQ dirisor of 34 and 36 ? 

Ads. 12. 

3. What is che greatest 
commoQ dimor of 612 aod 
540 ? Abs S6. 

4. What it the greatest 
commoa divisor of 1152 and 
1080 ? Ans. 72. 



commoa divisor of 5dO, 320 
and 45 f Aqs. 5. 

Note.— When there are mere 
than two numbert, find the common 
divisor of two, iben^f tbiil divisor 
and one of the othei^and so on to 
the late. V 

6. What is (be greatest 
common divisor of 918, 1996 



5, What is the greatest | *"^ ^^ ' ^"^ *^- 

;2S4. REDUCTION OF FRAOTIONS TO THKIR MOST SIMPLE 

EXPRESSIONt 

ANALYSIS. 

1. What ig the most simple expression, or the least 
terms of ^^? 

Tlie terms of a fraction are diminished, or made more 
simple, by division, (£30). Now if we divide ^^ so long 
as we can find any number greater than 1 which wiU 
divide them both without a remainder, the fraction 
will evidently be diminished to the least terms which 
are capable of expressing it, since the two terms 
now contain no common factor greater than unit v. 
Thus 2) ^^^^s. 2) VW=it. a) i|= A. and £) A= tV. 
least terms. Or if we find the. greatest common ditisor 
ot the two terms, 48 and £7^, we may evidently reduce 
the fraction to its lowest terms at once by dividing the 
two terms by it. By Art. 233 we find the greatest com- 
mon divisor to be 16, aod 16) ^j=s^ least terms as be-- 
fore. .Hence, 

235. To reduce a FracHon to its least terms. 

Rule. — Divide both the terms of the fraction by the great- 
est common divisor, and the quotient will be the fraction ia 

its least teems. 

QUESTIONS FOR PRACTFCE. 



2. What are the least 
terms of 2^? Ans.^. 

5. What are the least 
# terms of i%% ? Ans. j. 



5* Reduce -^ to its 

least terms. Ans. I* 

6. Reduce 4f^ to its 

least terms. Ans. f 



4. Wiiat are the least! T. , Reduce jJlf to its 
terms of ^ }i\ Ans. J- ] least terms. 
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236. COMMON MULTIPLES OP NUMBERS. 

1. What number is a coiumoa muitiple of 3, 4, 8 and IS? 

3x4x8x19sk1159, Am. Vim, 3 times 4 are 13; 12 then if made up 
ofSfocirt, or4 threet; hit therefore divitible by 3 and 4. Again, 8 
limea 12 are 99; then 96 If divisible by 8, and as it is made up of 8 13s 
each of whichjs divisible liy 3 and 4, 96 it divisible by 3, 4, and 8. 
Again, 12 tiifib 96 are 1153; 1153 then is divmible by 13; and as it it 
made up of 13 uioety-sixet, each of which it divisible by 3, 4 and 8. 1153 
is divisible by 3, 4, 8 and 13; it is therefore a common multiple of these 
■umbert. (315. Def. 9.) 

23T* 2. What is the least common multiple of 3. 4, 8 and 12 1 
Every number will evidently divide by all its factors : our object then 
it to find the least number of which each of the numbers, 3. 4> 8 aud 13 
ii a factor. Ranging the numbers in a line, and dividing such as are divi- 
sible by 4, we sepirate 4. 8 and 12 each into two fa<;- 
4 ) 3, 4, 8, 12 tors one of which, 4, is common, and the others, 1, 2 and 
' — — 3 respectively. Now as the products of the divisor mol- 
3)3,1,2, 3 tipliedbythe quotients, are, severajlv. divisible by their 
— respective dividends, the products oi these products by 
1, li 2, 1 the other quotients, must also be divisible by the dividends w 
4x3j<2ss24 for these products are only the dii^idends a certain number 
of limes repeated. The continued product, then of the di- 
visor, 4, and the quotient 1, 2, 3. (4 X 1 X 3 X 33=24) is divisible by each 
of the dividends. 4. 8 and 12, and 24 Is obviously the least number which 
is divisible by 4, 8 nnd 12, since 12 will not divide by 8, and no number 
greater than 12 and less than twice 13, or 24, will divide by 12. But the 
undivided number, 3. must also divide the number sought, we therefore 
bring it down with the quotients and dividing the numbers by 3. which are 
divisible by it, we find that 3 is already a factor of 24, and will therefo/e 
divide 34. Thus by dividing such of the giveu numbers as have a common -^ 
factor 4)y this factor, we suppress alj but one of the common factors of 
each liind, and the continued product of the divisors, and the numbers in 
" the last line, which include the, quotients and undivided numbers, wilt 
contain the factors of all the given numbers, and may therefore be . divi- 
ded by each of them without a remainder : and since the same number is 
never taicen more than once as a factor, the product is evidently the least 
(Mtmber that can be so divided. Hence, 

• ^ 

238. To find the least common muUipk of two or more num- 
hen. 

Rule. — Arrange the given numbers in a line, and divide by 
an J number that will divide two or more of them without a re- 
mainder, settiogf the quotients and undivided numbers in a line 
below. Divide the second line as before, and so on till there 
are no two numbers remaining, which can be exactly divided 
by any number greater than unity; then will the continued 
product of the several dirisors^ and numbers in4ke lower line 
be the multiple required. , 1 

''-' ■ ■#■ 

•■ — - 
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QUESTIONS FOR PRACTICE. 



2. What if the least com- 
moa multiple of 3, 5, 8 and 
10? 

5)3, 5, 8, 10 
2)171, 8, 2 

- 3. J, 4, 1 
Md 5k2x3>c4s120 Am. 



3. What is the least num- 
ber which, mar be di?idei by 
6, 10, 16 and 20, wilboot a re- 
mainder ? Ans. 240. 

4- What is the least com- 
moa multiple of 7, 1 1 and 13 f 

Ads. 1001. 



I 



239. FBACTIOKS REDUCKD TO A COMMON DBNOMI. 

NATOR. 

ANALYSIS. 

.1. Redace i of a dollar and | of a dollar to a commot 
denominator* 

If each term of ^ the first fraction, be mQltiplied br 5, 
the denominator of the lecond, the J becomes -/^i and if 
each term off, the second, be multiplied bjr 2» the deno- 
minator of the first, f becomes -^ ; then, instead of | 
and f , we have the two equivalent fractions, -^ and ^, 
^230) which have 10 for a common denominator. 

"^ 2* Redace |, } and | to a common denominator. 

Blttlttplying the terms of } by 24, the product of 4 
and 6, the denominators of the other two fractions, } be- 
comes ff; aeain, multiply the terms of} bj 18, the pro- 
duct ot 3 and 6, the denominators of the first and tnird 
fractions, f becomes ^; and lastly, multiplying the terms 
of f dy 12, the product of 3 and 4, the denominators of 
the first and second, f becomes ^; then instead of the 
fractions |, | and }, we have the three equivalent , frac- 
tions, l^t 4it ^^^ 4l* which have 12 for a common deno- 
* minator. From a careful examination of the above, the 
reason of the following role will be manifest. 

240. 1fV» reduufraUunu of different denominaton to equiva- 
kiUfiacthni hawing a cefnmon denominator, 

RuuE^Multiply all the denomioaton tcgether for the oofli>- 
non de^minator, and each namerator by aU the denom^Viii^ 
except jp own for the new anmeraton. 
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EXAMPLES. 



S. 



Reduce | and f to a I 5. Change |, ^ and ^t to 
common denominator. fractions having a common 



denominator. 
Ans. ilf . m and f ff . 

6. Express f and f of a 
dollar in parts of a dollar 
of the same ikiagnitude. 

Ads. ii and f|. 



2X4=8 newnu. for§^ 
Sx3»9 " •' I 
Sx4«.i2 com. deno. 
then -^ and -fi^ Ans. 

4. Reduce |, f and } to 
common denominator. 

Ans. if, if and j|. . 

^41. TO REDUCB FRAOTIOHa TO TltSlR LEAST COMMON 

DENOMINATOR. 

ANALYSIS. 

1. Reduce i,% f and •}} to their least common deno-^ 
minator. 

The common denominator found bjr the foregoing rule 
ts a common multiple of the denomiiiators of the given 
fractions, but not always the leastcommon multiple, and 
consequently not always the least common denominator. 
The least common multiple of the denominator^, S, 4, 8 
and 12 is £4, (238) which may be divided into thirds, 
fourths, eighths and twelfths ; for the new numerktors we 
must therefore take such parts of 24 as are denoted by 
the given fractions; and this is done by dividing 24 by 
each of the denominators, (V^^, ^=6, ^«3, and '|f 
= 2) and multiplying the quotients by the respective nu- 
raerators,(8xl«8,6x3«lS,3X5«15,and2xH=*22) 
and the new numerators (8, 18, 15 and 22) written over 
a4,the conVmon denominator, give 2^, 4f, 4f and || for 
the new fractions, having the^ least possible common de- 
nominator. Hence, 

•242.^ To redaufractions of different denomtnaton to equiva- 
hnt/ractions having the letut common denominators, 

RULS. — RjBdace the several fractions to their least terms, 
(23S)* Find the least common multiple of all the denominators 
for a common denominator. Divide the common denominator 
by the denominators of the several fractions, and multiply the 
4|uotient8 by the respectiv^e numerators, and the prodocGi Will 
he the new numerators required. 
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VULGAR FKACTIONS. 
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QUESTIONS FOR PRACTICE. 



2. What IB the least com- 
roon denominator of i, f 
and I ? 

2) 2, 3, 4 

1,3,2 
Then 2x3X^=^1^ least 
com. denonu 

And 
12^2=6 and 6x1=6 
12)(3=4 4x^=8 

12)(4=3 3x3=9 

Then ^. ^, ^, Ans 



8 

I 



S. What is the least com- 
mon denMainator of ), ) 
and J? Ans.f, |, i. 

4. What is the least com- 
mon defiomioator of f and 

5. Express f and f of a 
dollar in the largest possi- 
ble similar parts of a dollar. 

Ans. Sf and |. 



g43. REDUCTION OP FRACTIONS. (52) 



ANALYSIS. 



i. What part of a shil- 
ling is 2^ of a pound ? 

I'ounds are reduced to 
shillings by muUtpljing 
them by 20, (138) and ^ 
X20=fJ, (220)and JJ=| 
(235). ^ of a pounds then, 
is f of a shilling. 

DESCENDING. 

244. To chaaige/ractions of a 
higher into those of a lower de- 
fiomination. 

Ru^E^— Reduce the numer- 
ator to the lower denomina-, 
tion by Art. 139, and write it 
pver ttie giyeii denominato;'. 



1. What part of a pound 
is 4 of shilling? 

To change shiUihgs to 
pounds, divide them bj 20, 

(138> 20)K=T*^, (221) 

and Tf^=2V» (235). I of a 
shilling is then ^ of a 

poufi4- 



ASCENDING. 

245. To change fractions of 
a lower into those of a higher 
denomination. 

Rule. — Multiply tbe deaor 
minator by the nqmber w^ich 
ig required to make one of the 
next higher denominaUibo, and 
so on; (140) ^o4 wnte the 
last pro^ct uiider tbe giV/en 
numeratcti^ 
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▼ULOAR FRACTIOVt. 
QUESTIONS FOR PRACTICE. 



S4ft*.t48. 



SU What part of a pound 

3ttl~ 392 7 ^W*' 

S. Reduce iV of a pound 
Co the fraction of a penny. 

4. What part of a pound is 
^ of a guinea? 

4of28«m_4 

7 20 140 5^"** 

5. What part of a rod is 
^ of a mile? 

6. What part of a min- 
ute is i-ifT an hour ? 

7« What part of a pwt is 
T*rr*.Troy? 



2. What part of a cwt Is 
f of a pound ? 

6 6 j_ 

7^2«x4 784 ^392 ^**** 

3. Reduce «fd. to the 
fraction of a pound. 

4. What part of a guinea 
is 4 of a pound ? 

tofJf=Tf»»f Ans. 

5. What part of a mile Is 
£ rods ? 

6. What part of an hoar 
is^^ff of a minute? 

7. What part of a pound 
I is f of a pwt.? 



246. Tq rtduufraciiani to inieger$ ^fo, lower denominaHon, 

ANALYSIS. 



1. Reduce f of a pound 
to Shillings and pence. 

sCfX20»e<»f4. and «f4 
»7|8. out |«.Xl2=«|d. 
and««d.=»6d. Then «|gf » 
7b* 6d* Hence 

947. 7V> reduce /rttctions to 
mkgen y a lower denomtna- 
Hon. 

RuuB.— 'Reduce the numer- 
fttor to the next lower denom- 
inationyaod divide by the de- 
aoninator; if there he a re- 
mainder, redaoe it still lower 
and diTiile as before : the ser- j 
oral quojtiMiCa will be the an- • 
•wfr. I 



t. Reduce 7b» 6d. to the 
fraction of a pound. 
7s. 6d.»90d. ggl»SOs.«* 
=240d. then 78. t)d.»j^{. 
*=£i' Hence, 

248. To reditu iniegen to 
fracHoM o/a higher denomUu^ 
tion .*— 

Ry|:.E.-^Redace the gives 
number to the lowest denom}- 
Dation oifotiooed for z^umer- 
ator$ and a unit of the higher 
denomioation to the same for 
a denominate of the fraotioi^ 
required. 



YVh^AK FRACTIONS. 1!^ 



349,250. 

QUESTIONS FOR PRACTICE. 



^ In i of a daj« how 
many hours ? 

3. In i of an hour, how 
many minutes and seconds? 

4. In f of a mile, how 
many rods P 

5. In -X of an acre, how 



S. What part of a day 
are 8 hours P 

S. What part of an hour 
are 6m. 40f. P 

4. What part of a miU 
are 120 rodsP 

5. What part of an acre 



many roods and rods P | are 1 rood and SO rods P 

249. ADDITION OF FRACTIONS. 

ANALYSIS. 

3 . What is the sum of f of a dollar and ^ of a dollar P 
As both the fractions are 9th8 of the same unit, the 
magnitude of the parts is the same in both — the njumber 
of parts, S and 4, may therefore be added as whole num- 
jbers, and their sum, 7, written over 9, .thus^, expresses 
the sum of two given fractions. ' 

2. What is the sum of | of a yard and f of a yard P 
As the parts denoted by the given fractions are not 
similar, we cannot add them by adding their numerators, 
3 and 2, because the answer would be neither f nor | ; 
but if we reduce them to a common denominator, | be- 
comes Jf, and f , ^.(240) Now each fraction denotes 
parts 01 the sam^ unit, which are of the same magnitude, 
namely, 24th8 ; their numerators, 8 and 9, may therefore 
be added ; and their sum, 17, being written over £4,we have 
j^ of a yard for the sum of f and f of a yard. 

^0. To addfracUonal quantities* 

RvLC. — ^Prepare them, when Becessary, by changing com- 
pound fractions to Bingle one8,(224) mixei numbers to ImfAb* 
4 per fraGtions,(218) fractions of different integers to thos^ of 

^ the sBme,(247, 248) and the whole to a common denominator, 

^240) ; and tlen the sjim of the numerators written over tbe 
,^mmon denonSnator, will be the sum of the fr^tions re^uif e^. 



15 



ts» ^ 



VVM&lt ril!&«tt6M. 
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QOSSTIOIVS FOR MAGTICB. 



3. What is the sum of i 
and ^ of a doltar? 

4. What 19 1Mb sttot of !> 
and -^ oCa cwt. f 

Anft.^. 

5. What 19 the ium of i 
of a week and } of a daj ? 

2d. I>4h. Atis. 



6. What 18 Uie Bttm of i 
mile» f of a y ard» and | of a 
foot? 

Ana. 660jrda. Sfi. 9iju 

T. What fia tlie «iim oif -^ 
of 6}, f of i, and 7| ? 

AB6. ld|f}. 

8. What is the aom ^f f . 
|, and I ? Ana. S^. 



j?61. SUBTRACTION OF FBACTIONA 

AlHALYSIS. 

1. What 18 the dtfier^nce between ^ of a doillaT and 
^ of a dollar? 

^ evidently ezpretfgea ^ tentha tnore ftan 3 letfdia i 
^ then ia the difference. 

2. What ia the difRsrenee b^ween f of a yard and } of 

a vard ? 

"Here ure cannot sobtfaet {from f, for the same reason 
that we coold not add them,(43). We therefore redace 
them to a common denominator* (^,^)and then the 
difference of the numerators, (9— ^Sttt 1) writtcfn over 24, 
the common denominatori gives ^ for thfs diBerence df 
the fractions. • 

RuL£.— Prepare tbte fractiom as Ibr additibn,(256) a&a tWn 
the diifereoce of the nnmerators written over tbe common de^ 
nominator will he tbe diSbreti^ bf tire iVactiotrs required. 

QVEStlONS FOP PltACTKSE. 



3. Wl^at is the dWsrence 
between f and i ? 

4. From il take ■^. 

Ans. ^. 

$, From f take f of f 

Ans. f . 



6. From d3i Ya^ Hf; * 4 

Ana. 8l||^ 
T. From f$ take f. 

Ans. 0^. 

8. From 7 weeks take 

9^Ty d*y8- 

Ans. 5#.4d« 7h. 19cn. 



t5%. 



rmnBrntu p&AA^iims. 
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2&S. RULE OF THREE IN VULGAR FRAC- 
TIONS. 

RtJLK. — ^Prepare the fractions by tiBdnctlon, if necessary, and 
tlacethe questionby the geaeral rule 098) ; invert the first term, 
and then multiply all the numerators tog*etber for a new nume- 
raCor, and all the denominators togfether for a newr denomina- 
tor ; the new numerator, Written over the new deaooMiator, 
will be the answer required. 

QUESTIONS FOR PRACTICE. 



1. If ^ez. cest £^9 what 
'will. loz. cost ? 

Ans. 

^. How mach shallODn 
thatisivd. wide, will line 
I Sj yards of cloth that is 
^i yards wide ? 

13i-=^ and «4«f 

i: V--i iX^Xi^ 
ij^o-^44y(jg. 6in. Ans. 

3. If f gallon cost f^g, 
what wvU f tan cost P 
i of A o^ J ofi= j^^ tun. 
y^yif :: J Ans.^140. 



4» ir my horse and. ohaiUe 
be worth ||1 75^ and the ya- 
lue oi m-y korse be. | Uiat of 
m^ chaise^ whai U th^ ^lue 
of a%ch i 

^« 1^5 : :|: gl05 horse. 

i : 4*^ : s I : STtJ chaise. 

5. A leodft B £48 for i 
of a year $ how much must 
B lend A ^ of a year to 
balance the favor h 

Ansb gr86.40. 

6. A person owning f of 
a iarm, sells | of his shace 
for -gin $ what is the 
whole farm worth ? 

Ans. gg380. 



MtSCBLLAlCBOUS. 



Tor mltcelUaeout exerci«es, let 
4he pnpil review Sectiiin IV. Part 
I. and also the following artielest 
51, 52, 55, 56, S^^SS, and 59. 

1. fn ah Orchard ) the 
trees bear api^tes, i peach- 
es, ^ plums, 30 pears, 15 
cherries, ant} 5 quinces; 
what' is the \Khote number 
of trees ? 

ii then 50:^^ and ^«= 
^OXl2x=.60O, Aos- 



3. One hair,^ of a school, 
and 10 scholars, make up 
the school ; bow many scho- 
lars are there P 

Ans. 60. 

3. There is an army, to 
which if you add j, J and i 
itself, and take away 5000, 
the sum total wilfbe 100000, 
what is the number of the 
whole array? 

Ans. 50400 men. 



i 
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yVLQkU, PAACTI058. 



252. 



4. Triple, the half, and 
the fourth of a certain num- 
ber are equal to 104, what 
is that number ? 

Ans. &7ii. 

5. Two thirds and ^ of a 
person's money amounted 
to 8760; how much had her 

8600. 

6. A man spent ^ of his 
life in England, i in Scot- 
land, and the remaining £0 
years, in the United States; 
to what age did he arrive ? 

Ans. 48 years. 

7. A pule is f in the mud, 
if- in the water, and 12 feet 
out of the water; what is 
its length ? Ans. 70 feet. 

8. There is a fish whose 
head is 1 foot long, his tail 



as long as his head and half 
the length of his body, and 
bis body as long as his head 
and tail both ; what is the 
length of the fish ? 

Ans. 8 feet 

9. What number is that 
whose 6th part exceeds its 
8th part by SO ? Ans. 480. 

10. What sum of money 
is that whose 3d part, 4th 
part and 5th part are 894 ? 

Ans. 8120. 

11. Utomy age there added be 
One half, 1 .3d and three times 3, 
Six score aud ten their sum will be ; 
What is my age f pray nhow it me. 

Ans. 66 years. 

12. Seven eighths of a 
certain number exceeds 
four fifths, by 6 ; what is 
that number ? 



REVIEW. 



1. What are fractions f Of how 
m&iiy icinds are fractions ^ In what 
do they differ ? 

2. Mow is a vulgar fraction ex- 
pressed ? What it denoted by the 
denominator ?(22) by the numera- 
tor ? 

3. What is a decimal fraction? 
How is it^ expressed ? Ho\^ is it 
read ? How may it be put into the 
form of a vulgar fraction ? 

4. What is a proper fraction ? — 
an improper fraction.^ What are 
the terms of a fraction f What is a 
compound fraction ?~a mixed num- 
ber ? 

5. What is meant by a common 
divisor of two numbers ?-»by the 
greatest common divisor ? 



6. When are fractions said to 
have a common denominator ? 

7. What is the common multiple 
of two or more numbers ?— the least 
common multiple ?— a prime nunv- 
ber ? — the aliquot Hearts of a num- 
ber P — a perfect number? Explain. 

8. What is dnioted by a vulgar 
fraction ?(t 29) How is an impro- 
per fraction changed to a whole or 
mixed number ?(216) — a whole or 
mixed number to an improper frac- 
tion ? 

9. How is a fraction nuiltipl ied 
by a whole number ?(219)— divided 
by a whole number ? 

10. How would y0u multiply a 
whole number by a fraction ?(2i2) 
—a fraction by a fraction ? 



afi3.*M,?ss. 
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11. ^ow woyM you divide 9 
wbbje DUmbeir by a fraction ^(225) 
— a fractipn by a'fractibn ? 

12J tiovr may you enlarge the 
terms of a fraciion ?^223) How di- 
qiiniish them I 

13. How would you find the 
gfjpft^H coiQmon divitor of two 
numbers ?, How reduce a fracitioa 
to its lowest terms ? 
' 14. How would you 6nd a oom- 
mori multiple of iwo numbers ?(iJ38) 
— the least common muhiple f 

13. |iow are fractions broug(it to 



a cofpmoQ denominator ?(:^9)^to 
the Icaiit common denominator .' 

IjS. How are fractioni ofa higher 
deaominaiioo changed to a lowtr 
denomination ?(243)~into integers 
ofa lower f^^ti lower denoiiiinitlon 
to a higher ?^iQlo inlegerl -of a 
higher I 

17. Is any preparation necessary 
in order to add fractions f(243;-^ 
why must they have the taole do- 
mminator ? llow are tbe^ added '- 
How is suhtractido of fractions per> 
formed t How the nile of tbr«c .' 
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POWERS AND lipOTS. 

"SS^* Let A represent a line 3 feet. long ; if th(s length 
be multiplied by liself/the plroduct, (3>c3=) '9, feet is 
the area uf the square, B, which measures 3 feet on every 
«ide. Hence, if a line, or a number, be muUrpIied by it- 
self it is said to be squared^ or because it is used twice as 
a factor, it' is said' tri be raided to the' second potber ; atiU 
ihe line which makes the sid^s of the square is called thu 
Jirst powers the root of the square/ or its square ^oot. 
Th'is thf square joot of B=i=9, is A=3. 

254* Again, if the square, £, be multiplied by its root, A, the product, 
(9^3=;:)2tTfeet, is the volume, or content, of the cube, A C £. p. 51, [Gl. j 
which'meaiores 3 feet on every sidei Hence if a line or a number be 
4^qltfpl)i9d twice into its6lfl it ia said to be eubtd, or because it is employ- 
ed three tirn^s as a faQtor,(3>c3>:3^t) it is said to be raised 10 tne 
/Airi2|)over, and tlie line or number which shows the dimensVoni of the 
cube* J s called its cube root. Thus the cube root of A C E=27, is A 

.255. Again, if the cube, D, be multiplied by its 
root. A, the product, (27x3==) m'Yeet, is the con- 
lent of a parallelopipedon, ACE, whose, length is 9 
feet, and otlier dimensions, 3 feet each way, equal 
to .3 9,ub^8, ACE, placed end' to end. Hence if a 
gi^en hiimber be multiplied 3 times into itself, or 
employed four times a^ a factor, (3 ><3 ^ 3 >< 3=81) ~ 

it is rMied iq Iht fourth power» or jitiquadrate, of which the sifea nUm 
tiex \s calli^d thefourth roi^t, ■ - 

...... ^,_^ 
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INVOLUTION. 



256-259. 



256. Again, if the biqu^drate, D, be multipUed by its root, A, the pro* 
duct, (81x3=:) 243, is the conteat of a plank, equ-^I to 9 cubes, ACE. 
laid dowit in a square form, and called the sursolid^ or Jifih pouer, of 
which A is the fifth root. 

257. Again, if the fursolid, or fifth power, be multiplied by its root A. 
(he product, (243x3=:) 729. is the content of a cube equal to 27 cubes. A 
C C, and is called a squared cube, or sixth power, of which A is the sixth 

root, 

258. Fiom what precedes it appears that the form of a root, or first 
power is a line, the second power a sqiuire, the third power a cube, the 
ifourth power ^ parallelopipedon, the fifth power a plank, or square solid, 
and the sixth power a cube, and proceeding to the^higher powers, it will 
he seen that the forms of the 3d, 4th and 5th powers are continually re- 
peated ; that is. the 3i}, 6tii, 9th, &c. powers will be cubes, the 4th, 7tb, 
10th, &c. paraUelopipedons, and the 5tb, 8th, lltb, ice. planks. The rais- 
ing of power of numbers is called 

INVOLUTIO]Vf. 

259. The number which denotes the power to which ano- 
ther is to be raised, is c^led the ir^dex,, or exponent of the pow- 
er. To denote the secoim power of 3 we should write 32, to 
denote the 3d power of 5 we should write 5^, and others in like 
manner, and to raise the number to the power required, multi- 
ply it into itself continually as many times, less one, as are de- 
noted by the index of the power, thus: 

3=S =3 first power of 3, the root. 

3- =5^3x3 =9 second power, or square of 3. 

33=3x3x3 =2r third power, or cube of 3. 
3*«3x3x3x3=81 fourth power, or biquadrate of 3. 

QUESTIONS FOR PRACTICE. 



1, What is the fifth pow- 
er of 6 ? 

6 
6 

36 2d power. 
6 

216 3d power. 
6 



1296 4th power. 
6 



Ans. 7776 5th power. 



2. What is the secood 
power of 45 .•* 

Ans. 2025. 

3* What is the square 
ofO.25 feet? (121) 

Ans. 0.0625 ft. 

*4, What is the square of 
f finch ? 

Ans. fin. 

5. What is the cube of 
Ij, qrl.5? 

Ans. V-=^-«iOr 3.375. 

6. How much is 4* ? 6^ ? 
83? 7»? 11* ? 10»o ? 



280-264. 



KTOLUTION. 
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260. The powers of the nirudig'itsy from the first to the si&tb 
incloeive, are exhibited in the foliowiog* 

TABLE. 



Roots, or 1st powers 1 


2 
4 
8 

16 


3 

9 

27i 

8] 

243 


4 

16 

■"64 

256 


5 

25 


6 


7 


8 


9 


Squ^es, oc 2(i powers 1 


36 


49 


64 


81 


Gube9,or3d powets 11 


125 

625 


216 
I29(; 


343 


512 


729 


Blquariraie.^ or 4th p. I 


2401 
16807 


4096 


6561 

59049 

531441 


SursoiiUs. or 5ih pow.ll 32 


1024' 3125 
4096 15625 


7776 


32768 
262144 


Square culjes, or 6 p. il 


64(729 


46656 


117649 



ANALYSIS. 

361* The method of ascertaining, or extractini; the rooit of ouoiberf, 
or powers, is called Evolution. Tha root of a number, or power, it a 
number, which muUiplteil by itself continually, a certain ouraber of times, 
«vill produce that power, and is n<imed from the denomination of the pow' 
er, as the square root, cube root, or 2d root. 3d root, Sec. Thus 27 is the 
cube or 3d power of 3, and hence 3 is called the cube, or 3d, root of 27. 

262. The square root of a quantity may be denoted by 
this character, y^ called the radical sign, placed before 
it, and the other roots by the same sign, with the index 
of the root placed over it, or by fractional indices placed 

on the right hand. Thus ^9, or 9* denotes the square 

3 X 

root of 9, ^27, or 27^, denotes the cube root of 27, and 

/l6, or 16* denotes the 4th root of 16. The latter me- 
thod of denoting roots is preferable^ inasmuch as by it 
we are able to denote roots and powers at the same time. 

2 

Thus 8^ signifies that 8 is raised to the second power, 
and the cube root of that power extracted, or that the 
cube root of 8 is extracted, and this root raised to the 2d 
power: that is, the numerator of the index denotes the 
power, and the denominator the root of the number over 
which it stands. 

263« Although every number must have a root, the roots of but very 
few niimbers can be fully expressed by figures. We can howev«r by (be 
help of decimals approximate the roots of alt sufEciently near for all prac- 
tical purposes. Such roots ai cannot be fully expressed by figures are 
denominated turds^ or irrational numbers. 

26l« The least possible root, which is a who!e number, is 1. The 
t^uftre of I il (1><1sb) 1, which haji ou« figure t«ff thao the number em - 



IM KWQl^UTIOK. 
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p\Qf9d M fftQipri ; ih« ott)M nf 1 U (l'>c)><lss) 1. tVD l^goret test than 
the number employed as fuctocs, ^nd so on. The leas^ foot cpf)ti9|U)S ^f 
i^tro figures is 10, whose square U (10 ^ 10==) lOO, which has one figure 
less than tbe number of figures in the facloVs, and whose cube is (10 H 10 
^ IQ^) 1000, two figures less than the number in tbe fiictors; and thfi 
same may be shown of the least roots coniisung of 3, 4»&c. figures. Again, 
tbe greatest root consisting of only one figure is 9, whose square ij (9^9 
ss) 81, which has just the number offigujres in the factors, and whosecube it 
<9MdH9^s) 7^ iustequal to tl^ number of figures in tbe factors ; and ~th« 

Sreatest root consisting of iwo figures is 99, whose square is (99 ><99:=s; 
301, Ate. and the same may be shown of tbe greatest roots consistiog of 
3. 4, leo. figure}}. Hence U mpptars tkat the number offitrurea tf| the gQ3- 
tinued product of any number of facto r$ cannot exceed the numfter <^ fig- 
ures in thoee factors ; nor fall short of the number of figures in the fac- 
tors by the nun^er of factors, wanting one. From tins it is clear that a 
square number, or the second power, can have but twice as many figuces 
as its root, and only one less than twice as many; and that the third 
power can have only three times as many figures as its root, and only 
two less than three times ai many, and soon lor the higher po weirs; 
I'herefojce, 

265. To discover the num^€r of figures qf whifik any rooi 
uili consist: — 

Rule. — Beg^iDning^ at the rig'ht band, distiaguish the giFen 
number -iato portions, or periods, by dota« each portion cpmist- 
iikgof as maay fig^uriBs as are denoted by Ihe index: of the root: 
by the number of dots will be shov^n the number qf figures of 
which the root will consist. 

EXAMPLES. 



1. How many fig^ures in the 
square, cube, and bi<i^adrj»te 
root of 348753421 ? 



348 7 53421 square root 5. 
348753421 cube root 3. 
34S7&24 21 biqnadrate 3. 



2. How many %ure3 in the 
square aiid cube rqot of 68101 
2.1416? 



661012.14168quare 5 

681Q12. X4r606ci|t|e4 

In disMnguisbi(ig deejpoials \ieg\a 
at the separatrixand proceed tow- 
ards the right hand, and if the last 
period is incomplete* comply td il by 
aaq^;(ing the requisite niim\>^r of 
ciphers. 



f;XTRACTION OF THE BQUMIE BOOT. 

ANALYSIS. 

Ul^* :TOfe«iri|ottMsquarC;roQtof aglvsn uunber is to find a ^nmr 
beir, which' maltiplied by itself, wULproduQeithe giv«a oumber^ or it is to 
find the length oi tbe side of a sOuare of which the given number exorcM* 
eetbe area. 



1^. 



SQUARE ROOT. 



16& 



1. If "Si^ feet of bonrdf b« laid down in a square form, what will be the 
length of the sides of the square P or, in other words, what is the square 
root of 529 ? 

From what was ^hown f 264] we know the root must consist of two fig- 
ures, in as aiuch as 529 consists of two periods. Now to uodervtand the 
method of ascertaining these two figures, it may be well to consider how 
the square of a root consisting of two figures is formed. For this pur- 
pose we will take the number 23 and 
23 ' square it. By this operation it appears 

23 that the square of a number consisting 

I Of tens and units is made up of the 

9 square of units square of the units, plus twice the pro- 

6 > twice the product of duct of tiie tens, by the units plus the 



6 ) the tens by units. 
4 square of ihe tens. 

529 square of 23. 



329 
400 

129 



[20 



20 ft. 



i 



square of the tens. . See this exhibited 

in figure F. As 10 Xl0=r100. the square 

of the tens can never make a part of the 

two right h>)nd figures of the whole 

square. Hence the square of the tens 

is always contained in the second peri» 

od, or in the 5 of the present example. 

The greatest square in ,5 is 4* aod its 

root 2; hence we conclude that tht: 

tens in the root are 2=20. and 20 >^20±= 

400. But as tlie square of the tens au 

never contain significant figures below hundreds we ueedvuoly write the 

square of the figure denoting tens under the second period. From what 

precedes it appears that 400 of the 529 feet of boards are now disposed of 

in a square form, £. measuring 20 feet on each 
side, and that 129 feet are to be added to this 
square in such manner as not to alter its form ; 
and in oder to do this the additions must be 
made upon two sides of the square, £=204. 
20=40 feet. Now if 129, the number of feet to 
be added, be divided by 40, the length of the 
additions, or dropping^ihe cipher and 9, 12 be 
divided by 4 the quotient will be the width nf 
the additions ; and as 4 in 12 is had 3 times, 
we conclude the addition will be 3 feet wide, 
and40X3a=120 feet, the quantity added upon 
the two sides. But since these additions are 
no looger than the sides of the square, A, there must be a deficiency at 

the corner, as exhibited in F, who^se sides 
3 It. are equal to the width of the additions, 
9" ici or sYeet, and 3X3=9 feet, required lu 
c^^ll out the comer, so as to complete tht> 
square. The whole operation may be 
arranged as on the next page, where \t 
will be seen that we first find the rooi 
of the grentest square in the left hcind 
period, place it in the form of a quotieat, 
subtract the s<]uare from the period and 
to the remainder bring down the next 
period, which we divide, omitting tbfi 
right hand figure, by double the -root, 
and place the quotient for tlie second fi^ 
ure of the root ; and the square of thts 



E 

20 
20 

400 ft. 



20 ft. 



20r^3=3tiO 






F 



20x20=400 



o 

II 

X 

o 






23 ft. 



IM 



kjroitvTiaK. 



M. 



43)129 
129 
23Xi3«&29 ppoof. 



ftgpre beiDf neoiessai j to preterve the 
form of the square^ by filiiiu the corner, 
-we place it at the rl^ht of the divisor, ia 
place of the cipher which is always iin- 
deratood there* and then maltipiy the 
whole divisor by the last'ftgttre of the 
root* As we may conceive «Tery root to 
be tiHlde up ot' lens and' unlts^ the above' 

reajtming may be applied to any nambcr whatever, and may be given in 

tli» following getteral 

RULE. 

^67. DislingaMh the g^iv«a numbers itifto ^riddn ; find the 
root of ih« greatest square number itt the heft band pieriod, and 
place the root in the manner of a quotient in division, and this 
will be the hifrhest fig-ure in the root required. Subtrai^t the 
square of the root already found from the left hand period, and 
to the remainder bring down the next period for a di?idefid; 
Ibooble tbe root already ibmid ibr a divisor; seek bolr many 
times- the divisor is contained in the dividend* (excepting the 
right hand figure}^ and place tbe result for the next figure in 
the root, and also, oa tbe right of tbe divisoi". MnltSf^Iy the 
diviaor by«tbe figure in the root last found; subtract tbe pro^ 
diict from the dividend, and to the remainder bring dovrn the 
next period for a- new dfividcmd; Double the root now found 
for a dirisor, and proceed^ as before to find the next figure of 
the root, and so on, tiU all tbe periods are brougbt dowti. 

QUESTIONS rOR PRACTICE. 



1. What is the iqualre root 
of 5Si9 ? 

2. What is the square root 

of 2? Ant. 1.41424.. 

The decimalfl are found by an* 
nexing pairs of ciphers contimiaMy 
10 the reitialmler for a new divi»leod. 
In ihii way a surd root osay be ob- 
tained to any assigned degree of 
cxnclneii. 

3. What is the square rdot of 
182.25 ? Ans. 13.5. 

4. What is the square root 
of .0003272481 ? Ans. .01809. 

Zience fbe root of a decimal is 
greater than its power*. 

5. Wbat is the square root 
of M99025 ^ Ans. 2345. 



6. What id the square 
root of^ P Ana. •<64549. 

Reduce ^ to adecimal and 
then extract the mot, (ISO). 

7. What re the square 
root of If ? Ans. {. 

8. What is the square 
root of m ? Ans. j^f . 

9. A» army of 567009 men 
are drawn up in a solid body, 
in form of a square ; what is 
tbe number of men in rank 
and file ? Ana. 75a 

10. What i» the length of 



n^Mt W6W. 



WW 



iim tide of m tqiiaw, rnhvch 
tMi imitate <n Mre, cvr 160 
rods f 'M%. tSMd^-rodt. 

11. The area of a circle is 
liSiM rods; whift is the 
leneth of the siae of a tfqutre 
oC^qual sreft? Ana. 15.3 rods. 

1% The 8re«ief a %rian;le 
is 45344 "^eet ; whul is the 
lesg^^ tiliie side «f ttn eqttal 
9q«nrre? Am. S^IS feet. 

13. TheSlauHiiterdf^ciKele 
is 12 ioobes; wiAt ia the^- 



ametertff a oircle 4 tiones a« 
larg^e? Aos. 94. 

Circles ars to om snoiber as tb« 
sqtiares of ttbeirr diameteis ; there- 
fbie irqiicro ihm tfi?en -tfiffimter. 
muliiplj or divide it Ivf the. given 
propertioa, as -the required dt^iDe- 
tier is to be greater or less than ibf 
given ctiameter, nod the squar<r 
root of (he product, ot qtiotient, wiU 
be the diameter re<|«ifred. 

14. Tfae diameter Of a cir* 
cle is Idl feet; i?hat is the 
diameter «f a circle one half 
as iai^e ^ Ans. 85.54-feet. 



268. Haying fioo # u2e# qf ari^^ ^ngled trianglB given to find 
pu (^r tide : — 



Ruii««-T*S^9«^ Ihe iiRO p^m -Mlet^ and if they «>e the two 
lides which mclude the right aogrle, that is, the two shortest 
sdles, add tiwm togetfaefv-mad! Ike flNfaaiie rocH ot the som will 
be tbe^Dgth of ihe longest side ; if liot< the 'twofebortest ; sub- 
tract the square of the lesff from that of the greater, and the 
square root of the remainder will be the length of the 
required. (See dewuMtimiiimy JPaH f. Art. 6».) 



1. Ih the r^ght angled || 
ttiKi«4e, A^B C^the aide A C J 
is m inches , svd tbe side B^C '. 
27^tra|«M^; what is the length J 
of the side A B? 

/f 



1S96 
7i» 






If AB ^ 45 inohe|« md 
A C B€ inciheS} WIkU U th^ 
length of B G P 

A B* =45x45 =2055 
AC^«36x36«129§ 

B C« = 729 

BC«f'729«2rinchef- 

If A B^45/B C=.:«7ili, 
vfffaftl lA <tbe iUtiglH^of AiC i 
ABa«452, B C**^r«jr^ A 



1 
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2. Suppose a maa travel east 
40 miles, (from A to C) and 
then turn and travel north 30 
miles ; (from C to B) how far 
is he from the place ( A] whe]:e 
he started ? Ans. 50 miles. 

a A ladder .48 feet long 
will ju«t reach from the oppo- 
site side of a ditch, known to 
he 35 feet wide, to the top of 
a fort ; what is the height of 
the fort ? Ans. 32.8+ feet. 

4. A ladder 40 feet long, 
with the foot planted in the 
same place, will just reach a 
window on one side of the . 
street 33 feet irom the ground, j 



and one on the other side of 
the street 21 feet froni the 
ground ; what is the width of 
the street ? 

Ans. 56.64+ feet 

5. A line 81 feet long, wiU 
exactly reach from the top of 
a foft, on the opposite bank of 
a river, known to bj^ 69 feet 
broad; the height of the wall 
is required. Ans. 42.425 feet. 

6. Two ships sail from the 
same port, one goes due east 
150 miles, the other due north 
252 miles ; how far are ih^j 
asunder? Ans. 298.26 iniles. 



269. To find a mam proporticntU between Ujoo number*. 

RUZ.X, — Moltipl J the two. griven numbers together, and the 
square root of the product will be the mean proportional 
sought. 

QUESTIONS FOR PRACTICE. 



1. What is the mean propor- 
tional between 4 and 36 ? 

36x4=144 and V144=12Ans 
Then 4 : 12 : : 12 : 36. 

, 2. What is the mean pro- 



portional between 49 and 64 ^ 

Ans. 56. 

3. What is the mean pro- 
portional between 16 and 64 ? 

Ans. 32. 



EXTRACTION OF THE CDBE ROOT. 

ANALYSIS. 

~ 270. To extract the cube root of a given aumler. ia to find a numbsr 
wkich multiplied by its square will produce the ^iven number, or it is to 
find the length of the side of a cube of which the given number ezpresse* 
the content. 

1. I have 12167 solid feet of stone, which I wish to lay up in a cubical 
pi)e ; what will be the length of the^ides? or.ia other words, what isjthe. 
cube rootof 121&7? 

. By itistinguifhing 12167 into periods we find the root f il consist ol 
(wo figures. (265) Since the cube of tens (264) can contain n8 significant 
figures less than thousands, the cube of the tens in the root must be found 

B the left hand period. The greatest cube in 12 is 8» whose root is 2» 



271. CUBE ROOT. 169 

but the value of 8 in 6000. and the 2 it SOL 

12167 (23 root. that ig. 8000 feet of the stone will make a 

2 X 2 X 2sb8 pile meat uriug 20 feet on each tide, and 

2 , . 0^167—8000^)4167 feet jremaiu to be 

2x300 X 2 >< \4167 added to this pite in such a manner at tp 

.30=:1260 J — ^ coniinue it in the form of a cube. Now 

1200x3=3600 it is obviout that the addition must be 

,60X3x3=5^ m^de upon 3 sides; and each side being 

3x3 X 3=»27 20 feet square* the surface upon which 

— ->- the additions must be made wil] be (20 M 

4ia7 20 x3=2>|2 x360s=) 1200 feet, but when 

these additions are made, theie will evi- 
dently be three deficiencies along the 
lines where these additions come together, (20 feet long, or20X3a2X30 
=x) 60 feet, which must be filled in order to continue the pile in a cubic 
form. Thus the points upon which the additions are to be made are 
(l200-f60=) 1260 feet and 4167 feet, the quantity to be added divided 
by 1260. the quotient is (4167-7- 1260s:) 3, which is the thickness of the 
additions, or the other figure of the root. Now if we multiply the surface 
of the three sides by the thickness of the additions, the product, (1200X1 
ss) 3600 feet, is the quantity uf stone required for thou additions. Then 
to find how much it takes to fill the deficiencies along the line lybere 
these additions come together, since the thickness of the additions upon 
the sides is 3 feet, the additions here will be 3 feet square, and 60 feet, 
and the quantity of stone added will be (60X 3 ^3=) 540 feet. But after 
these additions there will be a deficiency of a cubical form, at the corner, 
between the ends of the last mentioned additions, the tjiree dimensions 
of which will be just equal to the thickness of the other additions, or 3 feet, 
and cubmg 3 feet we find (3x3>cSx3s=) 27 feet of stone rrquired tolfili 
this corner, and the pile is now in a cut)ic form measuring 23 feet on 
every side, and adding the quantities of the additions upon ihe side^, the 
edges, and at the corner together, we find them to amount to (3600-4-540 
^.27=s) 4167 feet, juftt equal to the quantity remaining of the 12167 after 
taking out 8000. To illustrate the foregoing Ofjeratiun, make a ruliio 
block of a convenient size to represent tiie greatest cube in the leA hand 
period. Make 3 other square fatoJis, each equal to the side of thn cube^ 
and of an indefinite thickness, to represent the additions upon the three 
sides, then 3 other blocks, each equal in length to the sides of the cube. 
and their other dimensions equal to the thickness of^he square blockf;, to 
represent the additions alot^ the edges of the cube, and a «mall cubic 
block witl) its dUnensions each^quai to the tiiicknessof ths square blocks, 
to fill the space at the corner. These placed together in the manner des- 
cribed in the above operation, will render the reason of each step in the 
process perfectly clear. The process may be summed up in the following 

RULE. 

271. 1. Having distiDguished tke given number into periods 
of three figures each, ^od the greatest cube in the left hand 
period, and place its root in the quotient. Subtract (he cube 
from the left hand period, and bring down the next period for 
a dividend. Multiply the fiqnare of the quotient by SCO, 
calling it the triple square, and ibe quotient by 30, callirg it 
Ihe triple quotient, and the -sum of these call tliedivicor. 

16 
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Seek how often the dlrUor may be had in the dividend, and 
place the result in the qupcient. Multiply the triple square 
by the last quotient figures and write the product under the 
diTidcnd; multiply the triple quotient by the square of the 
last quotient figure, and place this product under the last ; 
vnder these write the cube of the last quotient figure, and ^all 
their sum the subtrahend. Subtract the subtrahend from the 
dividend, and to the remainder bring down the next period for a 
new dividend, with which proceed^is before ; a^d 4so on till the 
whole is finished. 

QUESTIONS F(» PRACTICE. 



2. '^^at is the cube root of 
1615^8? 



1x1x300=300 
Ix30?= 30 
Divisor 330 



1815748(122 
1 

i 815 divid. 



» 300,^2=€W 

30x?2=120 

728 lub, 
122 K 500+ 12 >? DO 43560)87849 

43200^4 2=86400 

r?60X22«= 1440 

23=s 8 

subtra. 87848 

^. What is the cube root of 
10648 ? Ans. 22. 

4. What is the cube root of 
303464448 ? Aps. 672. 



5. What is the cube root of 

2? Aw. 1.254- 

The decimals are obtained by 
aoDexing ciphers to the remainder, 
as in the square root, with this dif* 
ferenee,thac 3 instead of 2 are an* 
nexed each time. 

6. What is the cube roojt of 
279540^08 ? An?.. 3002. 

7. What 18 the cube root 

of im ? 

8^ What is the cub^ root 
off? 

"li* '-.666666-f:|*«-»''3 
+ Ans. 



272. Solid f nfthe same form are in proportion to one another as 
the cubes of their similar sides or diameters, 

1. If a bullet weighing" 72 
lbs. be 8 inches in diameter, 
what is the diameter of a bul- 
let weighing" 9 lbs. ? 
72: 83 ; ;9 :464 Ans. 4 in. 

2. A bullet 3 inches in dia- 
meter weighs 4 lbs. what is 
the weig^ht of a bullet 6 inch- 



es in diameter .^ 
3x3x3«28 &6x6x6«=:216 
lb. Thus 27 : 4 : t 216. 
Ans. 32 lbs. 

3. If a ball of silver 12 in- 
ches in diameter be worth 
$600, what is the worth of 
another ball, the diameter of 
which is 15 inches ? 



Ans, $1171^74* 



i 
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EVOLUTION^ l*il 



EXTRACTION OP ROOTS IN GENERAL. 

ANALYSIS. 

273* The roots of most of the powers may be found by repeated ex- 
traciioni of the square and cube root. Thus the 4th root in the square 
robi of the square root; the sixth root \M the square root of the cube root, 
theStfa root is the square root of the 4ih rocrt, the 9tb ^oot is the cube root 
of the cube root, &c. The roots of high powers are most easily found by 
logarithms. If tlie logarithm of a number be divided by the imlex of its 
root» tlie quotient wiil be the logarithm of the root. The root of [any 
power may likewise be found by the following 

RULE* 

274. Prepare the giren number for extraction by point ing 
off from the place of units according^ to the required root. Find 
the first fig-ure of the root by trial, subtract its power from the 
first period, and to the remainder bring down the first figure 
in the next period, and call these the dividend. Involve tb^ 
root already found to the next inferior power to that which is 
given, and multiply it by the number denoting the g^ven pow- 
er for a divisor. Fiud how many times the divisor may be 
bad in the dividend, and the quotient will be another figure of 
the root. Involve the whole root to the given power; sub- 
tract it from Che given number as before, bring down the first 
figure of the next period to the remainder for a new dividend, 
to which find a new divisor, and so on till the whole is finished. 

QUESTIONS FOR PRACTICE. ' 



1. What is the cube root of 
48228544? 

.48228544(864 
33 =*27 

32 x3»27)212 dividend. 

363»46656 

362x3=«3708)15725 2d div'd. 

364s»48228544 



2. What is the fourth root 
of l&ite7173376 ? 

Ans. 376. 

\ WM is Ifee sixth root .of 
19n02976 ? Ans. 24. 

4.^ What is the serentb, root 
of 3404825447.^ Ans. 23. 

5. What is X^fi fifth root bif 
30768^2110i^l5625? 

Am. 3145. 
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REVIEW. 



I. If the leofth of a line, or any 
Bimberbe multiplied bv itself, what 
willtbe prodact be? (253) What 
ii this operation called? What is 
the length of the line or the given 
number called f 

t. What is a cube? (61) What 
is meant by cubing a number? (254) 
Why is it called cubing? By 
what other name is the operation 
called? What is the given num- 
ber called? . . 

3. What is meant by (he biquad- 
Mte, or 4th power of a number? 
What is the form of a biquadrate? 

4. What is a sursolid? What 
its form? What is the squared 
cube ? What its form ? What a re 
the SQCcessive forms of the higher 
powers? (258). 

5. What is the raising of powers 
called ? How would you denote the 
power of ^number ? What is the 
small figure which denotes the 
power called? How would you 
raise a linmber to a given power? 

6. What is Evolution? What 
is meant by the root of a number? 
What relation have Evotution and 
Involution to each other ? 

7. How may the root of a num- 
ber be denoted ? Which method is 
preferable? Why? (282) 

8J Has every number a root? 
Can the root of all numbers lie ex- 
pressed? What are those called 
which cannot be fully expr4|ssed ? 

9. What is the greatest number 
of figures there can be in the contin- 
ued product of a given number of 
factors ? What the least ? What 
is the inlSBreoce ? How then can 
you ascertain the number of figures ] 
•f which any root will consist? | 



10. What does extracting the 
square root mean? What is the 
rule ? Of what is the square of a 
number consisting of tens and units 
made up? (260) Why do you sub- 
tract the square of the highest fig- 
ure in the root form the left hand 
period ? Why double the root for 
a divisor ? In dividing, why omit 
the right hand figure of the divid- 
end ? Why place the quotient fig- 
ure in the divisor ? What is the 
method of proof ? 

11. When there is a remainder, 
how mav decimals be obtained in 
the root ? How find the root of a 
Vulgar Fraction ? What propor- 
tion have circles to one another ? 
When two sides of a right angled 
triangle are given, how would you 
find the other side ? What is the 
proposition on which this depends ? 
(68) What is meant by a mean 
proportional between two numbers ? 
How is it found ? 

12. What does extracting the cube 
root mean ? What is the rule ? 
Why do you multiply the square of 
the quotient by 300? Why the 
quotient by 30 ? Why do you mul- 
tiply the triple square by the last 
quotient figure?. Why the triple 
quotient by the square of the last 
quotient figure ? Why do you ajid 
to these the cube of the last quo- 
tient figure ? With what may this 
rule be illustrated ? Explain the 
process. , , 

13. What proportion have solirU 
to one another ? How can yoa 
find the roots of higher (>owers ^ 
(273) State the general rule. 



SECTION vin. 



MISCELLANEOUS RULES. 

275. When oumben increase by a comdioo exceed, or de- 
crease by a commcm differedce, tbey are said to be in Arithnu-r 
tical Progression* When the numbers increase, as % 4, 6, 6f 
iic. tbey form an ascending series^ and when they decrease, as 
Sy 6, 4, 2, &ic. they form a descmdmg strut. The numbers 
which form the series are called its terms. The first and last 
term are called the extremts, and the others the meant. 

' 276* If I1)uy 5 leinonik giving for the fitii 3 cents, for the second a, for 
the third 7, and BO oa' with a cotnhiSR difference of 2* cents; what do I 
give for the last lereon ? 

Here the common difference, % is evidently add^d to the price of the 
fir^t Jemon in order to find the price of the last, as many times less \,{^^ 
V.'-^m2 .:^^'\'%=i\\ Ans.) as the whole number of ieinont, Heiice, 

I. The first. Urmy the nuMer of lertnsy and the common differ- 
ence given to find the last term. 

RuLE.-^Multiply the nuniber of terms less I, by the common 
difference, and to the product add the first term. 

3> If the first terih of a se- 



ries be 8, the number of terms 
1^1, and thia common difference 
5, what is the least term ? 
20x5+8«108An8- 



2^ If I buy 60 yards of clath, 
and g^ive for the first yard 5 
cents, for the next 8 cents, 
for the next 11, and so on, in- 
crettsin;^ by the comiiion diffej^ 
ence, 3 cents, to the last, what 
do I rive for the last y;ai^ ? 

59x3«l?7; and 177+5= 
182cts. Ans- 

277. If I huy 5 iemonsi whoaepriiset are in arithmetical progressionK 
the first.costing 3 cents, and the last,' 11 cents, what is the common differ- 
ence in tbi& pnces f 

Here II— 3==8, and 5— 1sBr4; 8 then is the amount of 4 eqoal (ixtkrtncet, 
and 4) 8 (=2, the common difference. Hence, 

II. The fir$t term^ Iha tost tenm, and the number tf terms given 
to find thd comnwn diffdrtnce. 

Rule.— Divide the difference of the extremes by the num- 
ber of terms, less 1, and the t^uotient will be the commoA dif- 
ference. 

16* 
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ARITHMETICAL PROGRESSION. 



27S,179. 



1L If tbe first term of a se- 
riet be 8, the last 108, and 
the mimber of terms SI, what 
it the common difference I 

106^-h21-*ls35 An«. 



3. A man has 12 sons whose 
ag^es are in arithmetical pro- 
gcressioh, the you ogee's t is 2 

years old, and the oldest 35 ; 

what is the common difference 
I in their ag^s ? Ans. 3 y'rs. 



11 



• 

378« If I give 3 centi for theffrtt lemon^and 11 ceats for the Utt. and 
the common difference in the pricei be 2 cent*, how many did I buy ? 

The difference of th» extremes divided by the number of terms, less 1. 
gives the common difference (277) ; consequently tiue difference of the 
extremes divided by the common difference must give ihe number of term« 
IMS 1. (Il-^3c=8. and 8-S-^=4 and 44.1=) 5 Ans. Hence. 

III. The first term, the hut <efm, and the common difference 
given to find the number qftemu. 

RuLB.— Divide the difference of the extremes by the common 
difference, and the quo'tient, increased by 1, wlM be the answer. 



2. If the first term of a se- 
ries be 8, the last 108, and the 
common difference 5, what is 
the number of terms ? 

108Zo-f.5=20, and 20+1= 
21 Ans. 



3. A man on a journey tra- 
Felled the first day 5 miles, the 
last day 35 miles, and increas- 
ed his travel each day by 3; 
miles, how many days did he 
travel P Ans. 11. 



379* Iff boy 5 lemons, whose prices are in arithmetical progreiston, 
giving for the first S cents, and for the last 1 1 cents, what do I give for the 
whole? 

The mean, or average price of the lemons will obviously be half way 
betwee n 3 and 11 centssj^ the difference between 3 and 11 added to 3 is 

(II— 3-7*23s)7, and 7 the mean pricenoulttpTied by 5 the number ofiemnns 
equals (7x5z=) 35 cents the answer^ Therefore, ^ 

IV. The first and last term^ and the number 0/ terms given to 
find the sum t^the series. 

Rule. — Multiply half the sum of the extremes by the num- 
ber of terms, and the product will be the sum of the series^ 



2. How many times does a 
common clock strike in 12 
hevrs P 



l+12-*-2K12«78 Ans. 



3. Thirteen persons gave 
presents to a poor man in 
arithmetical progression, the 
first gave 2 cents, the last 26 
cents ; what did they all give ? 

Ans. $1,§2.. 





SB asfeomettCcul |proftire0»Con. 

280* A Qeomeirical Progression it a leries of terms which incretM 
by R constant inultiplinr, or decrease by a constant dlviRor, as 2, 4, S. 16. 
3^, Sec. increasing hy theconMant niultipUer 2,or27,9. 3,1 , J. &c. decrea- 
sing by the constant divisor, 3. The mulliplier or divisor, by which the 
series is produced, is called the ratio. 

28 1« A person bought 6 brooms, giving 3 cents for the firft, 6 cents for 
the second, 12 Sot the third; and so on, doubling the price to the sixth ; 
what was the price of the sixth? or, in other words, if the first term of 
a series be 3, the number of terms 6, andtlie ratio 2, what is the laRt term * 

The first term is 3, the second. 3x2=6, the third, 6x2=s(3x2'K2)=r 
12, the fourth, 12x2=(3x2x2^2==) 24. the fiflh, 24 X2«(3H 2^2X2 
H 2=) 48, and the sixth, 48 X 2^(3 ^2X2X2^2»< 2^) 96. Then 96 
cents is the cost of the sixth broom.. By examining the above, it will be 
seen that the ratio is, in the production of each term of the ceries, as many 
times a factor, less one, as tlie number of terms, and that the first term is 
always employed once as a factor.or, in other words, any term of a geo- 
'metrical series is the product of the ratio, raised to a power whose index 
i< one less than the number of the termi multiplied by the first term. 

Note. — If the 2d pow^rof a number, as S^, be inulli- 
pUedby the 3d power, 2^, the product is .2*. Thus 2» 
-=.2 X2==4, and 23=2x2X2=8, and 8x4=32==2x2 
X 2x2x2, and, generally, the power produced by mul- 
tiplying one power by another is denoted by the sum of 
the indices of the given powers. Hence, in finding the 
higher powers of numbers, we may abridge the operatioa. 
by employing as factors several of the lower powers, 
whose indices added together will make the index of the 
required power. To find the 7th power of 2, we may 
multiply the 3d and 4th, powers together, thus : 2'~2'»- 
X2*>=8xl6 = 12a Ans. 

I, The first term and ratio given to find any other term. 

RuLB.-- Find the power of the ratio, whose index is one less- 
than the number of the required term, and multiply this power- 
by the first term, the product will be the answer, if the seriea 
is increasing,^ but if it is decreasing^, divide the first term by: 
the power, 

\. The first term- of a ge- I 2. The first term of a dc* 
ometrical series is 5, the i creasing series islOOO^. the 



ratio 3 ; what U the tenth 
term ^ 

39=34x^5 ^81 X 248 = 
19683, and )9683x5»9S 
415 Ans. 



ratio 4, and the number of 
terms 5 ; what is the least 
term? Ans. 5||. 
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283. A pertoa boogbt 6 broomf^ iiTwg Scent* ibr thi fini and H cents 
for tbe Ust« nn4 tbe prices form a geometrical series, the ratio of* which 
was 3; what was the cost of all the brooms ? 

The price would be the sum of the foUowing series : 3+64'124-S44« 
48-|-96xsl89 cents. Alls. If the foseeoing series be multiplied by thfe ra- 
tio, 2, the product is, 6+13+^-f48.f.96=sl93 whose sum is twice that of 
the first. Now subtracting the first series from this, the remainder is ]d2 
-.3s«199=Bihe sum of -the firsfr series. Had tb6 ratio been other tban^ 2, 
The remainder would have been as many times .tiM sum of the series ai 
the ratio* less l,.and the remainder is always the difference between the 
first term and. the product of tbe last term by the raAio; Hinee, 

II. ThtfirH and kutterm and ratio given to find tiie nun of 
thenriei^, - 

Rule. — Multiply tb« last term by the ratio, and from the 
prodaet auMract the first term, the remainder divided by the 
ratio, lew 1, will give the sum of the aeries.. 

2. Tbe first term of a geo*- 
metrical series is 4, the last 
term 972, and tbe ratk> 3; 
what ia tbe sum of the series ? 



3 



l)972H3 — 4(»=U36 Ans. 

NOTJC.— The niarlcs drawn over 
the numbers show that 4 must be 
taken from the product of 972 by 3, 
and liie remainder divided by (3—1 
=») 2. This marii is called a vincu- 

3. The extremes of a geo- 
metrical progression are 1024 
and 59049, and the ratio ii; 
what is the sum of the series ? 

Ans. 175099. 

4. What debt will be dis- 
charged, in 12 months by pay- 
mgil the first mootb^ $2 thd 

283. If a pension of $100 dollars per annum- be fothoni 6 yeats, wbsrt 
is there due at the end of that time, allowing compound interest at d per 
^ent. f 

Whatever the time, it is obvh>ns that the last year's- pension will draw 
no interest, it is therefore only $100 ; the last but one will draw iivCerest 
one yearramounting'to jS^IO^-; the last but t^o. interest (compound) for 2 
years, amounting to 5112t36>^ and so on, forming a geometrical' ptogres* 
sion, whose first term is 10Q, the ratio T.06, and the sum of this series 
will-be the amount due. To find the last term (28 J) 8ay« IvO&fi^M^lOO^ 
133.822$&Yg6, th e sixth term ; and to find the sum of the series (282) ms^^, 

133.82255777 m O6^10a=»4]. 85191 122SG, which diricied^y LgC^lsaOT 
te, giYSs ifP667.53i8576 Ans. or suai due ,i 



second, $^4 the third, and so on,, 
each sacceeding payment be- 
ing double tbe last; and what 
will be the last payment ? 

.'^ 5 $4095 the debt. 
-*"*: i $2048 last pay't. 

5. A gentleman being ask- 
ed to dispose of a horse, said 
he would sell him on condition 
of having 1 cent for the first 
nail in his shoes, 2 cents for 
the second, 4 cents for the 
third, and so on, doubling the 
price of every nail to 32,* the . 
number of nails in his fouf 
shoes; what was the price of 
the horse at that rate ? 

Aos. $4^49672.95. 
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um of money payable every year for a number of yea/i •• 
ity. When the payment of an annuity is forborn, it li laid to 



284. A sum 

called annul 
be in arrears* 

I. What is the amount of an an- 
nuity of $iOf to continue 5 years, 
allowing 5 per cent* compounil inte- 
rest ? Anf. 5221.025. 



2. If a yearly rent of 5^0 be for- 
born 7 years, to what Hoes ic amoiio t 
at 4 per cent, compound interest ? 

Ans. 539491. 



Q 3Btto9ecCtiial0« 

235. Of ttie various subdivisions of a foot, the following; i* 
«n& of the most cominoD. W 

TABLE. 

1 foot is 12 inches, or primes. ' 1» 1 fit. 

I inch 12 seconds " ^= ^ 

1 second 12 thirds '" tV^^^tV*" xir 

1 third 12 fourths "" ^ of t^ of TV=«Trkff ^^• 

forming a decreasiDg^ g^eometrical progression, v^hose first term 
is 1, and ratio 12. Hence tbej are called DuodecitnaU, 

286. How uiaDj square feet in a floor, 10ft. 4in. long» 
and 7ft 8in. wide ? 

Here we wish to multiply 10ft. 4' bjr 
rft. 8' ; we therefore write them as at 
the left hand, and multiply 4 by 8=32, 
but 4' being ^j of a foot, and 8' -j^, the 
product is (^X A=*=) t^ of a foot, or 
32" which reduced gives 2' 8" ; put- 
ting down 8" we reserve the 2' to be 
7^ft.2' 8" Ans. added to the inches. Multiplying 10ft. by 

8'-=^ the product is (223) ff . to which- 
^ being added we have ||=s6ft 10'. Next, multiply- 
ing 4' =»^j by 7=ff=2ft. 4', writing the 4' in the place 
of inches, and reserving the 2ft, we say 7 times 10 are 
ro, and two added are 72, which we write under the 6ft. 
and the sum of these partial products is 79ft. 2' ft" Ans. 

N^^TS.^When feet are concerned, the product is of the same denomi- 
nation as the term multiplying the feet ; and when feet are not concern- 
ed, the name of the product will be denoted by the sum of the indices ef 
^ two factors, or strokes over them. Thus 4f K S^'aoS^'. Therefore* 





10ft. 4' 




7 


8 


6 


10 


8 


72 


4 
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287. To mtUHply a number cotiiiHing of/eet, inches^ secondt, 
Sfc. by another ofOie same hind. 

RvLB.— Write the several terms of Uie multiplier under the 
correspoodingr terms of the multiplicand; then multiply the 
whole moUiplioand by the seteral terms of the multiplier suc- 
cessirely, beg'inning' at the rig^fat hand, and placing* the first 
term of each of the partial products under its respective multi- 
plier, remembering to carry obe for every 12 from a lower to 
the next higher denomination, and the sum of these parti;il pro^ 
ducts <fill be the answer, the left hand term being fe^t, and 
those towards the right primes, seconds, i&c. 

This is a very useful rule in measuring wood, bo^ards, k,c. 
and for artificers in 'finding the contents of their work. 

QUESTIONS F^CA^ PRACTICE. 



2. How much wood in a 
load 7ft. 6' long, 4ft. & wide, 
and 4rt. high ? 

Ans. 140ft. or 1 cord 12a. 

Multiply the lencth by th« width, 
Kod this product ^y the height. 

3. How many square feet in 
a board 16ft. 4in. long, and 2f(. 
(Bin. wide ? Ans. 43ft. 6in. 8^ 

. 4. How many feet in a stock 

of 12 boards l4f t. 6' long, and 

1ft 3' wide ? Ans. 2i7ft. 6'. 

NoTK.— Inchcfl, it will be reool- 
fected, are to many 12ih8 of a foot, 
whether the foot i% line»l, tqdare, 
or iolid. 6in. in the above answer 
it 4 a tquare foot, or 72 tquare io- 

5. What is the cbntfent bf a 
ceiling 43ft. 3^ long, and 25ft. 
6' broad ? Ana. 1102f{. 10" ^'. 

6. How much wood in a 
kMid^t. ri6ng, 3ft. 5^h%h, 
and 3ft. S' wide ? 

. Ans. 8^t. 5' 8" 4*". 

7. 'What is the solid content 
of a Wall 53ft. 0' long, 12ft. Hi 
bigh,- and 2ft. thick ? 

Ans. 1310ft. 9^. 

8. How many cords in a 



■ 



pile of 4 fodt Wood, 24ft. long, 
and 6a. 4' high ? 

Ans. 4} coi^s. 

9. HdWn^any square y turds 
in the wainscoting of a room 
18ft. long, 16ft. & wide, ai>d 
9ft icy high? 

Ans. 75yd. 3ft. 6'. 

10. How much' wood in a 
cubic pile measuring 8ft. on 
every side ? Ans. 4 cords. 

11. How many square feet 
in a pUtlbrm whi6h is 37 feet 
11 inches long, and 23 feet 9 
inches broad? 

I Ans. 900ft. 6' 3'. 

12. How much wood in a 
load 6 feet 4 inches long, 3ft. 
9in. wide, and 4ft. 5in. high ? 

Ans. 138ft. O' 3''. 

13. Ilow many leet of floor- 
ing in a txx)Di whi^h is 28;f<^et 
6 inches ion^, and 23 feet 5iD. 
brbsul ? Am. 667ft. 4' &\ 

14. How many square -^ feet 
wre there in a board which it 
15 feet 10 inches Idng, and 9f 
iticbei wtde } 

Ans. 12ft. lO' 4" &\ 
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288. Pon(fOf| is a rale by which tjde true answer to a cer- 
taia class of questions is discovered by the use of false, , or sup^ 
posed numbers. 

<tfi9*.Supppt|iig A,>|ige to be doubJ« tb^it of E's, niwl B's age triple 
that of C> , apd. jtk^ jSuoi pf thnu ages ;to .be .140 y? a n 4 what it the age of 
each? 

Let us iiuppose C*t age to be 8 yeaca. tbe9 by the question B*s age if 3 
timefl 83=24 years, and A't 2 timet ^as48, and their turn it (84-^44-48 
i;^) 80. Now at the ratiot.are the tame both in the true and toppo- 
sed agei, it it evident that the trae tere of their aget will have the tame 
ratio te the irue age of each individual that the -tumof tlie tuppoted ages 
hat to t\ip ti^ppofedageoC ea«h indigidual, that iaiBO .: 8 i : 140,: ItC's true 
age ; or 80 : 24 : : 140 : 4% B't a^e. or 80 : 48 : : 140 : 84, A't a^e. This 
operation it called SingU PoHtumf aiid.Bia|r b^ expressed at follows ; 

290. When tf^ rendl ht^ theMome roHa to the MuppoHiion 
iKat the gin^ number hat to the required one. 

Rule. — Suppose a number, and perform with it th^ operation 
described in the question. Then, by proportion, a^ the result 
of the operation is to the supposed number, so is-the ^ivei| 
result to the true number required. 



2. What number is tbfit, 
which,, being increased by 
i»i4nd i itfelf, will be 
125 P 

Th^ 50 : S4 : : 125 : 60Ans* 
Sup. 24 Or by fractions. 
ji=3l2 L^t 1 denote the 
^ac: t$ required number: 
i= 6 thea 

't«ult 50 or ff +.x*i7i^-f 

i^=f^; Wd 1 f= 
ff ) 125 (t)0 Ans. 

(See p. 1 59, ftlisq^t) 

3,; What number is that 
whosie 6th part exceeds its 



8th part by 20 ? Ans. 480. 

4. A vessel has 3 >cocks^ 
the first will fill it in 1 hour, 
the second in 2, the third 
\n S; in. what time wiU 
they all fill it together? 

Ans. -j^ hoiir. 

5. A person, after spend- 
ing J and ^' of his money, 
had 860 left ; what had he 
at first ? Ans* 8144. 

6. What number is thati, 
from which, if 5 bie, sub- 
tracted, f of the remainder 
will be 40? Ans. '65.. 



IT. JFhen the roHg bettpeen the required and^ the ntppotediwm- 
her d^m/rom that of thegjven nvm^j^ (a. i^ iteq^i^efi, pf^. 

291. Rui.E.—Talce any two numbersv and ^proceed wttlr 
each a,ocortHn^ to the roodition of the <iuettioii^ noting^ tbe 
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crrort. Multiply the first luppoaed aumbcr by the last er- 
TOTf and the last supposed number by the first error; and if the 
errors be alike^ (that is, both too great or both too^mall,) dir 
▼ide the difference of the products by the diffcfrence of the 
errors; but if t/n/tJce, divide the sum of the products by the 
sum of the errors, and the quotient will be the answer. 

NoTX. — This rule Is founded on the supposition that the first error is to 
the second, »s the difference between the true and first supposed is to th* 
difference between the true and second supposed number; when that i# 
QOttbe case, the exact answer to the question cannot be found by this 
rule. 

7. There is a fish whose head is 10 inches long*, his tail is as 
long as his head and half the length of his body, and his body 
is as long as his head and tail both ; what is the length of the 
.fish ? 

Suppose the fish to be 40 Inches long^ then 

40 AgaiQ sup. 60 ^0 10 






•bodrj^ .. - 20 J« . . 30 

tail iori4-10«=£0iofi4-10»-25 60 5 

head 10» - - 10 10»10 )0 40 

50 65 

lai error - - - 10 ^d error 5 600 200 

£00 

1 0— '5» 5 ) 400 ( 80io. Ani^ 
40 



-fhe abofe (Operation is called Double PontUm. The above question, 
and most others belonging to this rule, may be solved by fractions, thus : ^ 

j»the body» i or^»i4.10»>the tail, and 10= the headi 
and J +i + 10+10= the length J+i=i and |~f=j== 
10+ 10 =2Cr and 20x4=30 Ans. 

double that of the second; but 
if it be put on the second, his 
value will be triple that of the 
first; what is ihe value of 
each horse f 
Ans. 1st horse $30, 2d $40. 



2. >Vhjit number is that 
which being increase.d by 
its J^, ito i and 5 more, will 
be doubled f Ans. 20. 

3. A gendeman has 2 hor- 
ses, and a saddle worth $50 ; 
^f Oie saddle be put on the 
^rst horse, his value will be 



4. A and B Jay out equal 
shares in trade : A gains $126, 
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and B loses $87, then A's 
money is double that of B ; 
what did each lay oat ? 

Ans. $300. 

5. A and B have both the 
same income ; A sayes one 
fifth of his yearly, but B, by ! 
spending $50 per annum more 



than A, at the end of 4 years 
finds himself $100 in debt ; 
what is their income, and 
what do they spend per an- 
num? 



Ans. $125 their inc. per aon. 
A spends $100 > ^. ^^^ 
B spends $150 J P*'""*- 



1{92. Permutation ef Quantitita is a rule, ivhich enable* ut to iteter 
fDine how many different way« the order or position of spy given number 
of things may be varied. 

1t03* 1. How many changes may be made of the letters in the word 

The letter a, can alone have only one position, a, denoted by 1, • and n 
can have two positions, an and tia« denoted by 1 ^Sc=2. The three iei- 
ters, a« n and d can, any two of them, leaving out the third, have 2 cltaiig- 
es, 1 M2, consequently when the third is taken in, there will be 1 H2><3 
H 6 changes, which may be thus expressed ; and, adn, nda, nod, dan and dnat 
and the same may be shown of any number of things : Hence, 

294. To find the number qfpermukUioni that can be made of a 
giifen number qf different things. 

Rule. — Multiply all the terms of the natural series of num- 
bers from 1 up to the gi1^en number, continually together, and 
the last product will be the answer required. ^ 



2. How many days can 7 
persons be placed in a differ- 
ent position at dinner .' 5040. 

3. How many changes may 
be Tung on 6 bells ? Ans. 720. 

4. How many changes can 
be made in the position of the 
# notes of rousil: ? 

Ans. 40^^. 



5. How fnany changes may 
be rung on 12 beiJs, and how 
long would ihey be in HogiDg, 
supposing 10 changes |o be 
rung in one minute, and the 
year to consist of :^ days, 5 
hours and 49 minutes ? 
Ans. 479001600 changes, ar 
91 years, 26d.22h. 41m. r 
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182 rERIODICAL DECIMALS. 29S~23g. 

^erioTiicAl 2lrc(mals« 

295. The reduction of vulgar fractions to decimals 
(129) presents two cases, one in which the operation is 
terminated, as 1^0.375, and the other in which it does 
not terminate, as ^=»0.27272r« &c. In fractions of this 
last kind, whose decimal value cannot be exactlj found, 
it will be observed that the same figures return periodi- 
cally in the same order. Hence thejr have been denomi- 
nated periodical decimals. 

296. Since in the reduction of a vulgar fraction to a 
decimal, there can be no remainder in the successive di- 
visions, except in one of the series of the numbers, 1, 2, 3^ 
&c. up to the divisor, when that number of divisions ex- 
ceeds that of this aeries, some one of the former remain- 
ders must recur, and consequently the partial dividends 
must return in the same order. The fraction -^=0.333-{- 
Here the same figure is repeated coivtinually, it is there- 
fore called a single repetend. When two or more ^giires 
are repeated, as 0.2727+ (295) or 324324, it is cajTed a 
compound repetend. A single repetend is denoted bj a 
dot over the repeating figure, as 0.3 and a compound re- 
petend by a dot over the first and last of the repeating 

• • • • 
figures, as 0324324. 

29f. The fractions whioh have 1 for a numerator, and 
anv number of 9's for the denominator, can have no sig- 
nificant figure in their periods except I. 

Thus ^=0.1 1 n+. ^=0.01010+. ^^=0.001001001 
Thi^ fact enables us easily to ascertain the vulgar frac- 
tion from whith a periodical decimal is derived. As the 
^'11H+ is thedevelopement of^, 0.22-}.=.|0.3=f.&<^- 

Again, as,O,0101Ol,o/ 0.01 is the developemeiit of ^, 

•0.02^=^^, and ^ on, and in like manner of-^^^, &c. 
Hence 

>298. 7b reduce a periodical, or ,4iircvlating decimal, to a vul- 
s^ar fraction. 
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Rule— Write down one period for a numerator, aod af ma- 
ny niaes for a deoominator as the number of figures in a period 
of the decimal. 



1. What is the vulgar frac- 
tion of 0.18 ? 

Ans. if ^T- 

2. Reduce 0.72 to a vulgar 
fraction. 

Ans. H^A- 

3. Reduce 0.83 to the form 
of a vulgar fraction. 

Here 0.8 ia 8 tenths and 3 



is 3 9ths»iof I 10th, or I 
50th; then -flj+^<y=fj+ 
3^=^, Ans. 

4. Reduce 975463 to the 
form of a vulgar fraction. 

5. Reduce 0.769230 to the 
form of a vulgar fraction. 

Ans. 15. 



REVIEW. 



1. What JB an Arithmetical Pro- 
gression ? When is the series as- 
«<:ending f When descending ? 
What it meant by the extremes ? 
The means ? When the first and 
iast terms are giren. hovtr do you 
find the common difference .' How 
the number of terms ? How the 
sum of the reries ? 

^. What is a. Geometrical Pro- 
gression? Witat it an atcending 
series ^ What a descending ? 
What is (he ratio ? When the first 
term and the ratio are given, how 
dii you find any other term ? Wlien 
Che first and last term and th« ratio 
are given, bow do you find the sum 
4}f the seiies? 

3. What is annuity P When is 
it }d arrears ? What does an annu- 
ity fit compound interest form? 
How do you find the amount of an 
ajinuity at compound ioterest i* 



4. Wimi is the common division 
of j» foot ? What are these 6al'- 
ed ? W hat kind of t eriet do the»e 
fractions form .' What is the ratio ? 
What is the rule for the multipli- 
cation of duodecimals ? How are 
alt denoroiaationa less than a foot 
to t»e regarded .' 

5. What is Position > What does 
it suppose when tingle } Wheri 
double ? What kind of questiona 
may be soWed by the former P by 
the latter? 

6. What i» meant by the pernju- 
lation of quantities ? How dn you 
find the number of permutations t 
^xpU:n the reason. 

7. What is meant by a periodical 
decimal .' By. a imgle repetend ? 
By a compound tepetend ? How is 
a repetend denoted ^ How is a pe- 
riodical decimal changed to a^ 
equivalent vulgar fraction ? 



PART III. 

PRACTICAL EXERCISES; 



SECTION I. 

890. In ^13 how many dollars* cents and mills ? 
Now as the pound has different values in diiferent pla" 
ces, the amount in Federal Money Will vary according 
to those values. In England Si »4s. 6d.»4.5s.>=^^(f 
— agO.225, and *herc i!3«13-H).225=.857.rr7. In 
Canada Si »5s.»^=»Ig0.25, and there £\3^\S-rO.^^ 
S52. In New-England S1»6s.:i=^^rr=:0.30^ and there 
13=- 1 3-r^.3 =843.333. In New-York 81=8s=^c= 
[0.4,and there jgl3=13-r0.4«32.50. In Pennsylva- 
nia 81=»r8. 6d.=-r.5s,«gg/^==igg0.375, and there ggl3 
« I S-^0.3 r5«: 834.666. And in Georgia 8l=»48, 8d.=4.6 

+^'"^||^-*^0.fi333+and there ^13=lS-r0.2333 

300. In £16 78. 8d. 2qr.how many dollars, cents and mills ? 
Before dividing;' the pounds, as above. 7s. 8d. 2qr. must be re* 

duced to a decimal of a pound, aod aonezed to £16. This may 
be done by Art. 143, or by inspection, thus, shiUing's bein^ 
20ths of a ppuad, every 2s. will be 1 tenth of a pound : there- 
fore write half the even number of shilling's for the tenthsssj^O. 
3. One shilling^ bemg^ one d0th=s£0.05 ; hence for the odd 
shillings we write £0.05. Farthing^s are 960ths of a pound, 
and if 960th8 be increased by their 24th part, they are lOOOths. 
Hence 8d. 2qr. («34qr.-fl=) £0.035; and 164-0.3+0.05+ 
0.035atB£16^5, which divided as in the preceding^ example, 
five for fing^lish currency, $72,822, Can. $65.54, N. Y. $40. 
962, he. Hence, 

301. To change pounds, sfMings, penu coid/arthdtigs to Fed- 
eroi Money, arul the reurte. 



v>- 



302. 



EXCHANGE OP CURRENCIES. 
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RuLE.<^>^educe the sbilliD^s, &c. to the decimal of a pouud ; 
then if it is English currency, divide by 0.225, if Canada^ by 
25, if N. E, by 0.3, if N. Y. by 0.4, if Penn. by 0.375, and if 
Geoi^ia, by 0.23 i— the quotient mW be their valiM in dollar8> 
cents and mills. And to change Federal Money into the 
aboye currencies, multiply it by the preceding decimals, and 
the product will be the answerin pounds and decimal parts. 



3. In £91 htJW many dol- 
lars? "^91 £.=$404,444. 
C«fl.$364. N. E. $303,333. 
N. Y. $227.50, &c. Ans. 

4. B educe £125 N. E. tia 
Federal Money. 

Ans. $411.36^. 

5. Change $100 to each of 
the foreo:oing currencies : 
$100=£22 10s. Eng. =£25 
Can.=£30 N. E.=£40 N. Y. 
=£37 10s. Penn, 

6. In $1111.111 how many 
pounds, shillings, pence and 
farthings F 

A o i s6333 6s. 8d. N. E. 
^'*®-)24448s. lOJd.N.Y. 

7. la £1 Is. lOfd, N, 
E. how many dollars ? 

Ans. $3,646. 

. 8. In ggl Is. lOJd. N. 
Y. how many dollars ? 
Ans. 82.73^. 



g. Reduce. £25 15«. N. E. 
to Federal Money. 

Ans. $85,833. 

'^ 10.1ngg£27178. 5id.N. 
E. how many dollars, cents 
and mills ? 

Ans.8759 57ct8. 8m. 

I 11. In $1.612hoW many shil- 
I lings, pence and farthings ? 



Ans. 



9ft. 8d. N. E. 
12s. lOJd. N. Y. 



12. Reduce £33 13s. N. Y, 
to Federal Money. 

Ans. $84,125. 

13. In -gl Is, lOJd.Penti. 
how many dollars P 

Ans. 8^.916. 

14. In ^lls.lOJd.Can. 
how many dollars? 

Ans. 84. S79. 



SOS. The following mtes, founded on the relative value 
of the several currencies, may sometimes be of use : — 

To change Eng. currency to N.E. add J, N. E. to N. 
Y. acjd §, N. Y. to N. E. subtract i, N. K- to Penn. add i, 
Penn. to N. E. subtract -J, N. Yl to Penn. subtract ^0, 
Penn. to N. Y. add ^,.N. E» to Can. subtract ^, Ctin. ;o 
K. E. add |, &c. • 
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15. In SS55.406 how 
many poands, shiUingti 
pence and farthings ? 

j976 12k. 5d. N, E. 
.£102 8f. 3d. N. Y. 
£dS 1$«. 6id. Penn. 
jgeS 1.7?. Ojd. Can. 



Aflff. 



16. Change j2240 ISs. N. 
£. to the sereral other cur- 
rencies. 

JE^I 0». Od. N. Y. 
An. > JB300 18«. 9d. Pcno. 
^"'-'^£200128. 6d. Can. 
,50 Fed. Moo. 



TABLE 

903* Of the mon common gold and silver noin«,containing^»^r height, 
flflrneit, and intriniic value in Federal Money. 



Country. 


Ainmek of coins. 


Weigbt. 


Finenc^a. 
Car. qr. 


Value. 




gold' cdl vs. 


. Grs. 


Dolls. 


U. Stated. 


ENgle. 


270 


22 


10.000 


>> «« 


1 Half Eagle. 
Quarter Eagle- 


135. 


22 


5000 


t» ti 


67.5 


22 


2,50 


England. 


Guinea. 


12d.44 


22 


4.666 


•1 <i 


Half Guinea. / 64.72 


22 


2.333 


• • •! 


7*. piece. . | 43.15 


22 


1.556 


France. 


Louis d*or (old) ' 123.51 


21. 2i 


4.440 




Louis d*or (new) / 117,66 


21 2| 4.171 




Napoleon.. 


199*25 


21 0.9 7.051 


Spain. 


PistoJe (old) 


104.62 


22 3.773 


II t» 


Pistole [new] 


104.62 


2t a 


3.685 


Germany. 


Ducat,'. 


53.85 


23 2} 


2.088 


Austria. 


Siouvrain. . 


85.50 


22 


3.074 


Portugal. 


Joanese. 


221.40 


22 


7.981 


<• li, 


N. Crusade. 
BCI«VBR COINS. 


15.57 


ii Oi 

OZ. pwt. 


0.551 


U. States. 


Dollar. 


416. 


10 U 


1.000 


•• »* 


Half Dollar. 


208. 


10 14 


0.500 


•i *t 


Quarter Dollar. 104. 


10 14 


0.250 


.t .t 


Dime. 


41.6 


ro 14 


O.iOO 


England. 


Crown. 


464.50 


11 2 


1.111 


t( «* 


Half Crown. 


232.25 


11 2 


0.556 


tt \i 


Shilling. 


92 90 


11 2 


0.222 


France. 


Crown. 


451.62 


10 17J 


1.06 


• 4 U 


5 franc piece. 


386.18 


10 J6 


0.898 


Spain. 


Dollar (old] 


418.47 


11 


0.991 


^ •• (« 


Dolhrfnew] 


418.47 


10 15 


0.972 


Germany. 


Rlxdo! ar(con.) 


450.90 


10 13J 
10 13 


1.037 


•1 .1 


Florin (do.) 


225.45 


0.518 


1 


Hixdol.(conv.) 


432.93 


10 


0.926 


•« 1. 


Florin (do.) 


216.46 


10 


0.463 


Portugal. 


New Crusade. 


265.63 


10 16 


0.615 


Holland. 


Ducatoon. 


504.20 


11' 5 


1.222 


t« •• 


Gilder or flor. 


162.70 


W 18s 


0.775 


.( «. 


Rix dollar. 


443.80 


10 lit 


1.009 , 
0.602 ' / 


•1 (• 

1- ^ 


Goldgilder. | 


30190 


8 5l| 



5?f L";^^;* -T-^"*. ^'*^",?' ofieveral ofthe above coini differ some 
'^W?.fP«» «e»r intnnwc Tallie, as expressed in tha table. 



8SGTIOIV n. 



MENSURATION. 



a jmettfiturAtiotf of iSbutietf C({jr0, 

904* Tlwarea of afigUMisthen^ce contained within the boond* of It* ~ 
f arface, without any regard to thickness, and U estimated bj the nmaber 
of squares contained in the same; the side of those squares being either aa 
uioh, a foot, ayard« a rod.&c. . Hence the area is said to he to maay 
iqaare inches, square feet, squareiyacds, or square rods, he. 

905. TV Jmd the area of a pfurallelogramy ioheiher it b€ « 
square, a'rectangle., a rhomhut, or a rhomboid. 

Ri7LE.^Maltiply tbe leagtb by the breadth, or perp«iidiou- 
lar heig^ht/and the product will be the area. 



1. What is the area of a 
aquarf whose side is 5 feet ? 
S 
5 

ABS.iSi ft. 





1 1 


-j- 


1 1 1 

V 1 


1 1 I 1. 


1 1. 



^ What is the area of a 
rectang^le whose length is 9, 
and breadth 4 feet ? Ans. 36ft. 



3. What is the area of a 
rhombus, whose leng-th is 1) ' 
rods, aod perpendicular height 
4 ? Aos. 48 rods. 

4. What is (he area of a.* 
rhomboid 24 inches Iong« and 
8 wide ? Aqs. 192 inches. 

5. Hew many acres in a 
rectangular piece of gronod, . 
56 rods long*, and 26 wid6 ? 

56x26^l60=9xV Ans. 



306. To find ih& area (^ a triangle. 

tluLC 1. — Mujiiply the base by half the perpendicular height, 
aod the product will be the area« 

RuLB 2. — ^If the three sides only are given, add these togeth- 
er, and take half the sum : from the half sum subtract each 
side separately ; multiply the half sum and tbe three Pemaln- 
dfers continually together, and the square^root of the last pre» 
duct will be the area of tbe triansrle. 



1B8 



MEHSURATIQN OF SUPERFICIES. 



307. 308. 



1. How many square feet 
ia a triangle whose base is 40 
feet, and height 30 feet ? 

40 base. 

1 5ssi perpend, height. 

200 
40 

600 feet, Ans. 

2. The base of a triangle is 
6i25 chains, and its height 5.20' 
chains ; what is its area ? 

Ans. 16.25 square chains. 



3. "What is the area of a 
triangle whose three sides are 
13, 14 and l5 feet ? 

13+14+15=42 
and 424-2=21:=half sum. 
21 21 21 
13 14 15 and 21x6x7x8 

[=7056. 

rem.8 7 6 , 

Then 7056| =84 feet, Ans. 

• 4. The three sides of a tri- 
angle are 16, 11 and 10 rods ; 

V what is the area? 

} Ans. 54.299 rods. 



307. To find iht area of a trapezoid. 

Rule. — Multiply half the sum of the two parallel sides by tbe 
perpendicular distance between theru, and the product will be 
the area. 



1. One of the two parallel 
sides of a trapezoid is 7.5 
chains and the other 12.25, 
and the perpendicular distance 
between them is 15.4 chains ; 
what is the area I 
12.25 
7.5 



2)16.75 

9.875 
15.4 



39500 
49375 
9875 



152.0750 sq. ch's. Ans. 



2, How many square feet 
in a plank 12 feet 6 inches 
long, and at one end 1 foot and^ 
3 inches, and at the other 11 
inches wide ? 

Ans. IS^. feet. 

3. What is the area of a 
piece of land 30 rods long, 
and 20 rods wide at one end, 
and 18 rods at the other ^ 

Ans. 570 rods. 

4« What is the area of ^ hall- 
32 feet long, and 22 feet wide 
at one end, and 20 at the oth-^ 
er ? Ans. 672 feet. 



306. To find (he area of a (rapezium^ or an irregular polygon^^ 

Rule.— Divide it into triangles, and then find the area of ^ 
these triangles by. Art. ^6, and add them tojg;ether. 



309.310. MENSURATION OP SUPCRriCIES. 
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r. A trapeziam is divided 
into two triangles, by a diago- 
nal 42 rods long, and the per- 
pendiculars let fall from the 
opposite angles of the two tri- 
angles, are 18 rods and 16 rods, 
what is the area of the trape- 
xium ? 
42 42 336 

9 8 378 

378 336 714 rods, Ans. 



2. What is the area of i( 
trapezium whose diagonal 
is lOSj- feet, and the per- 
pendiculars 56^ and 60} 
feet ? Ans. 6347^ feet. 

3. How many square yards 
in a trapezium whose diagonal 
is 65 feet, and the perpendicu- 

'! larslet fall upon it 23 and, 
33.5 feet ? 

Ans. 22:2^ yds. 



309. ^Jind the diameter and circumferenfe of a cirde, either 
from the other* . 

Rule 1. As 7 is to 22, so is the diameter to the circufftfer- 
enee, and as 22 is to 7, eo is the ciricumference to the diameter. 

Rule 2. As 113 is to .355, so is the diameter to the circum- 
ference, and as 355 is to 113, so is the circumfrrence to the di- 
ameter. 

Rule 3. As 1 is to 3.1416, so is (he diameter to the circum- 
ference, and as 3.1416 is to 1, so is the circumference to th^ 
diameter. 



1. What is the circumfer- 
ence of a circle whose diame- 
ter is 14 feet ? 

By Rule 1. 

As 7: 22:: 14: 44, Ans. 

By Rule 2. 

As 113:355:: I4:43|ff 

By Role 3. 

As 1:3.1416:: 14: 43 9824 

2. Supposing the diameter 
of the earth to be 7958 miles, 
what is its circumference ? 

Ans. 25000.8528 miles. \ 



3. What is (he diameter at* 
a circle whose circumferenoe 
is 50 rods ? 

By Rule 1. 
As 22 : 7 : : 50 : 15.9090, Ana. 

By Rule 2. 
As355: 1 13:: 50: 15 9155 Vns. 

By Rule a 
As3.1416:l::.50:15 9i56, A. 

4. Supposing the circumfer- 
ence of the earth to be 25000 
miles, what is its diameter ? 

An8. 7957^ nearly. 



310. To find the area of a circle. 

Rule.— -Multiply half the circumference by half the diame- 
ter,— -or the square of the diameter by .7854, — or the square of 
the circumferedce by .07958,r-the product will be the area,- 



V 



190 



MENSURATION OP SUPERFICIES. 



311,312. 



1. What is the area of a 
t^ircle whose diameter is 7 
•and circumference 22 feet ? 

1 1=^ circumference. 
d.5==^ diftmeter. 

55 
33 

38.5 feet, Ans. 

2. What is the area of a cir- 
cle whose diameter is 1, and 
circumference 3.1416 ? 

Ans. .7854. | 



3. What is the area of a cir- 
cle whose diameter is 10 rods, 
^nd circumference 31.416 f 

An«. 78.54 rods. 

4. How many square chains 
in a circular field, whose cir* 
ciimference is 44 chains, and 
diameter 14? Ans. 154 chains. 

. 5. How many square feet in 
a circle whose circumference 
is 63 feet ? 

Ant. ^5 feet. 



^ 311. The area of a circle given to Jind the diameter and cir- 
cumference. 

KuLE.^l. Divide the area by .7854, and the square root of 
the quotient vriW be the diameter. 

2. Divide the area by .07958, and the square root of the 
quotient will be ilie circumference. 



J. What is Ihe diameter of a 
circle whose area is 154 rods ? 

.7854)154.0000(196(14 rods. 
7854 i 



75465 24)90 
70686 96 



47740 
47124 

616 



2. The area of a circle is 
78.5 feet; what is its circum- 
ference ? Aos. 31.4 feet. 



3. demand the lengfth of a 
rope to be tied to ahorse^s neck 
that he may graze upon 7854 
square feet of new feed ewery 
day, for 4 days, one end of the 
rope being" each day fastened 
to the same stake ? 

1st circle contains 7854 
feet-f .7854= lOOOO, and ^ 
.10000=100 diani. -f2=50 
feet, the 1st rope. 2d circle 
contains 15708-4-7854=20 
000, and V 20000*= 141^ or 
70| feet, second rope, &c, 

Ist ropfe^ feet. 

2 -: ^'fM feet. 

3 ~ 86| feet. 
,i ~ 100 feet. 



jp 

i 



Ant. 



312. Tofin^ the area of an oval, or eUipiit. 

Ri;LJB.-~Multiply the lonjtest and shortest diameters tog-ctti- 
er, and the product by .7854 ; the last producl will he the area. 



313—316. 



MllNSURATION OF SOLIDS. 
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1. What is the area of an 
oval whose tong^est . diameter 
is 5 feet, and shortest 4 feet ? 

5x4x.7854=15.708ft. Ans. 



2. What is the area of an 
oval whose long^est diameter 
is 121, and shortest 17? 

Ans. 280.3878. 



313. To find the area of a globe or sphere. 

Rule. — Multiply the circumference hy the diameter, and 
the^pn^uct will be the area. 

1. How many sqaare feet in 
the surface of a gh>be whose 
diameter is 14 inches and cir- 
cumference 44 ? 

44x14=616 Ans. 

% How many square miles 
in the earth's surface, its cir- 
cumference being 25000, and 
ats diameter 7957|- miles ? 
Ans. 198943750. 



3. What is the Mrea of the 
surface of a cannon shot, 
whose diameter is one inch ? 

Ans. 3.1416 inches. 

4. How many square inches 
in the surface of an 18 inch 
artificial globe ? 

Ans. 1017.8784. 



SB ^rnstttatf on of ibolflrfif. 

314. Menturation of Solids teaches to determine the spacei included 
by coDiiguous surfaces, and the sum of the measures of these including^ 
surfaces is the whole surface of the body. The measure of a solid is call- 
ed its solidify, capacity, content, or voluroe. The content is estimated hf 
the number of cubes, whose sides nre inches, or feet, or yards, Sec, contain- 
ed in the body. 

315. To find the solidity of a cube. 

Rule.-— Cube one of its sides, that is, multiply the side by it- 
self, and that product by the side again,* and the last product 
will be the answer. 

1. If the length of the side 
of a cube be^^ 22 feet, what is 
its solidity ? 

22x22x22=10648 Ans. 



2. How many cubic inches 
in a cube whose side is 24 in« 
ches ? Ans. 13824. 



316. To find the solidity of a parallelopipedon. 

Rule.-— Multiply the length by the breadth, and that pro- 
duct by the depth, the last product will be the aniwer. 



192 



MENSURATION OF SOLIDS. 317.318,319. 



]. What is the content of a 
parallelopipedoD whose length 
is 6 feet, its breadth 2i feet, 
and its depth If feet ? 

6xS.5xl*7^5«26.S5, or 
86i feet. 



S. Hovr many feet in a stick 
of hewn timber 30 feet long, 
9 inches broad, and'6 inches 

thick ? 

Ans. 11^ feet. 



317. To find the Me of the largest Hkkff timber ^hxd can 6« 
hewn from a round log. 

RtTLE.-- Extract the square root of twice the square of tbe 
semidiameter at the smallest end for the side of the stick when 
squared. 



1. The diameter of a rolind 
log at i^ smallest end is 16 
inches '; what will be th^ side 
of the largest squared stick of 
timber that can be hewed from 
it? 



2. I'he diameter at the 
smallest end being 24 inches, 
how large square will the 
stick of timber hew ? 

Ans. 16.97 in. 



/8x8x2»11.31 IB. Ans. 

318. To find the $olidiiy of a prisma or cylinder, 

RuLB. — Multiply the area of the end by the length of the 
prism, for the content. 



1. What is th^ content of a 
triangular prism, the area of 
whose end is 2>7 feet, and 
whose length is 12 feet ? 

2.7x12=32.4 ft. Ans. 



2. What number of cubic 
feet in around stick of timber 
whose diameter is 18 inches, 
and length 20 feet .' 

« Ans. d5.d4a 



319. To find the solidity of a pyramid or cone. 

Bulk.— Multiply the area of the base by the height, and one 
third of the product will be the content. 



). What is the content 
ot a cone whose height is 
12^ feet and the diameter 
of the base 2^ feet ? 

«iX2^«iXf=V«6^, 
and 6^X.7'854xl2|.^« 

S0.45S125, Ans. 



2. What is the content 
of a trian^lar pyramid, iU 
height bein^ 14| feet, and 
the sides of its base being 5, 
6 and 7 feet ? 

Ans.71.0S5i- 



320^323. OF THE FALL OF HEATT BODIES. 193 

820. ToJindtkeiolidUyofa9ph€'n,* 

RuLiu»*M oltiply the cube of the diameter by .5236, or mul- 
tiply the square of the diameter by one 6th of the circumfereoce. 

1. "What 18 the content of a ' 2. What is the solid con- 
sphere whose diameter is 12 tent of the earth, its circom- 
inches ? 12xl2>cl2x.5236 ference being: 25000 miles ? 
«01^.7808, Ans. ^ Ans. 26385814912 mites. 

381* Guaging teaches to measure all kindf of yetself, ai pipes, hogt- 

tieadi, barrels, kc, . 

Rule ^— To the square of the bungf diameter add the square 
» ef the head diameter ; multiply the sum by the leng^th, and the 
product by .0014 for ale gallons, or by .0017 for wine gpalloos. 

1. What is the content of a I % What is the content of a 
cask whose length is 40 inch- | cask whose length is 20 inch- 
es, and its diameters 24 and 32 



inches ? 

32x32+24x24x40ss:64000A 
64000><.0014=89.6a.gat A. 
64000x.00i7»108^ w.gal. A. 



es, and diameters 12 and 16 ? 
*"*• \ 136 w. gal 



SECTION in« 

PHILOSOPHICAL MATTERS. 

D- m tfie tm, ot ^eali$ Outfit n, 

322« Heavy Jfoitej near the surface of the earth, fall one foot ibe fir»t 
quarter of a secood, three feet the second quarter, five feet the third 
quarter, and seven feet the fourth quarter, equal to 16 feet the first sec- 
ond. The velocities acquired by faliing Iwdles, are in proportion to the 
squares of the times in which they fall; that is, if 3 builets be dropped at 
the same time, and the first be stopped at the end of the first second, th^ 
second at the end of the second, and the third at the end of the third, the 
first will have fallen 16 feet, the second. (3x2=:4) four times 16, equal 
to64 ; and the third (3x3=9) nine times 16, equal to 144 feet, and so 



♦The surface ofaiphere is found by multiplying its. diameter by its 
oircttinference. 

. 18 
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or THE FALL OF HEAVY BODIES. 323—325. 



on. Or if 16 feet be maUlpliad by so many of the odd numbers, begin- 
nioE lit 1, at there tre seconds in the giv^n time, these several pEDdacts 
wtlibe the spaees passed through in eajch pf the several seconds, and 
their saai will be the whole distance fallen. 

32Q. The velocity given Ujmd the ipace fallen thrmigh* 

Rule. — Divide the velocity in feet by 8) and the square of 
the quotient will be the space fallen throug^h to acquire that 
velocity. 



1. From what height must 
a body fall to acquire the 
velocity of a cannon ball, 
which is about 660 feet per 
second? 

660-^8 =-82.5 and 82.5 x 
682.5 =806.25ft. -=1 ^y 
miles, Ads. 



2. From what height 
roust a bod J fall to acquire 
a velocity of 1200 feet per 
second P 

Ans. 22500 feet. 



3^. 7%e time given to find the space/alien thr&ugl^, 

RtjLS.-^Multiply the time in seconds by 4, and the square of 
the product will be the space fallen through in the given 
time. 

8. Ascending' bodies are re- 
tarded in the ^ame ratio that 
descending bodies are accele- 
rated; therefore, if a ball, fir- 
ed upwards return to the earth 
in 16 seconds, how high did it 
asoend ? The bail being half 
the time, or 8 seconds, its as- 
cent ; tbei'^re, 8X 4 =32, 
and 2S^ 32s=1024ft. Ans. 



1. How many feet will a 
body fall in 5 seconds ? 

5x4-»20, and 20x20^=^400 
feet, Ans. 

2. A stone dropped into a 
well, reached the bottom in 3 
seconds ; what was its depth ? 

3X 4«=12, and 12X 12»;=144 
feet) 'Aiii< 



31^5. Hie velodly per second given to find the time. 

RuLB.-p'I^tide the given velocity by 8, and One fourtji part 
of the quotient will be the answer. 



1. How long must a body 
he falling to acquire a veloci- 
ty of 160 feet j)er second ? 

160-1-8=20, and 20-j-4 
^,5 seconds, Ans. 



2. How long must a body 
be falling to acquire a v6loiif> 
ty of 400 fe^t per seoond ? 
Aas. \&^ seconds. 



3^6-329. 
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326* 7%e 8pace given to find the limcthe body hat beenfttUing, 

Rule. — Divide ,the squace root of the space fallen throogh 
by 4, and the quotient will be the time. 



1. In how tnanj seconds 
m\\ a body fall 400 feet ? 

/400==20, and 20^-4 = 
5 seconds, Ans. 



2. In how many seconds 
will abullet fall through a 
space of 11025 feet? 

Ans. 26^ seconds. 



337. Tofind the velocity per second^ sjoitIi*which a tody voiU 
begin to descend at any distance Jrow £/ie earth*s surface. 

Rule. — As the square of the earth^s semt-diameter is to 16 
feet, so is the square of any other distance from the earth's 
cecitre, inversely,, to the velocity with whidi it begins to de- 
scend per second. 

1. Admitting the sennt- 
diameter of the earth to be 
4000 miles, with what velo- I be raised to begin to descend 



2. How high above tl^e 
earth's surface must a ball 



with a velocity of 4 feet 
per second P 

Ans. 400C^ miles. 



city per second will a body 
begin to descend, if raised 
4000 miles above the earth's 
liurface? As 4000X0400: 
16.:: 8000x8000: 4 feet, 

AnSf 

328. Tofirndthe velocity acqiiired by a /(Uling body i per tec- 
ondy at the_ end of any. given period ofUmt* 

RocB.->~-Multiply the perpendicular space, fallen through bj 
64, and the square root of toe product is the. velocity required.'^ 



1. What velocity per 
secopd does a ball acquire 
by falling 9.%5 feet ? 

225x64==: 14400, and 
V^ 14400=120, Ans. 



% If a ball fall 484 feet in 
5i secopds, with what veloci- 
ty will it strike ? 

Ans. 176. 



309^ The velocity with which a body strikes^ given to find the 
space /alien through. 

Rule. — Divide the square of the velocity by 64, and the 
quotient will be the space required. 



1. If a ball strike the ground 
with a velocity of 56 feet per 



2. If a stream move with a 
velocity of 12-649 feet per sec- 



second, from what height did * ond, what is its perpendicular 



it fall? 
56 ><56-f 64=49 feet, Ans. 



fall ? 



Ans. Q^ feet 



J96 OF PENDULVttS. 330-333. 

• 380. ToJmdihB/orc€vriih%ohichafalling body toill strike. 

RULS.— MoUiply iu weiffikt by its velocity, and the product 
Will be the force. 



1. If e rammer for drivio^ 
piles, wei^inr 4500 pouods, 
^1 throoyh th^space of 10 feet, 
with what force will it strike ? 
1^10 P<64-»25.d«velocity , and 
%:9H4500—113850 lb. Ana. 



3. With what force will a 
4!21b. cannon ball strike, drop- 
ped from a height of 225 feet > 
Ads. 5040 lb. 



38l* The tisM of a vibrstion, in a cycloid, is to ths time of a hieaty 
|)od/t dssceot ibrou^b half its lenath as the circuoifereoce of s circle to 
its diameter ; therefore to fibd the length of a peadulum vibrating seconds , 
linoe a faUinic body descends 193.5 inches in the first second, sht, as 
XI416X 3.1416: 1 X 1 : ^93.5.19.6 iaehefta;| the length of the peadulvm, 
and 19.6^S»39.2 inches, the length. 

332. Tojind the length of a pendulum thai vnll swing any giv* 
tn time, 

RuLS.— Maltiply the square of the time in seconds, by 39.2, 
and the product will be the length required in inches. 

1. What are the lengths of three pendulums, which 
will swing respectively ^ secontls, seconds and 2 seconds F 

.5x*^X39.2»9.8in. for j^ seconds. ^ 

1 X 1 X 39.2«39.2in. for seconds. > Ans. 
2x2X39.2Bl56.8in. for 2 seconds.) 

2. What is the length of a pendulum, which vibrates 4 times 
in a second ? .25 X.25X 39.2==»2.42 inches, Ans. 

3. Required the lengths of 2 pendulums, which will respec- 
tively swing minutes and hours ? 

60 X60 X39.9sl41120in.=::2m. 1200 feet. > . „. 
3600X 3600X 39.2=.508032000=8018m. 960 feet. J ^"■' 

333. To find the time which a pendulum of a given length will 
•wing. 

Rule.— Divide the giiren length . by 39.2, and the square 
root of the quotient will be the lime in seconds. 

]. In what time will a pendulum 9.8 inches in length, vi* 

brate? 

i^9.8^39.2'»*^> or ^ second, Ans. 
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2. I observed that while a bail was falling from the top of a 
steeple, a pendulum 2.45 inches long*, made lOFibrations ; what^ 
was the height of the steeple ? /2.45-^39.2= 258. and .25>^ 
10=2.5s. then 2.5 X4=10, and lOX 10»100 feet, Ans. 

334. To find the depth of a well by dropping a stone into it, 

Rvh^ — Find the time in seconds to the hearing of the stone 
strike, by a pendulam ; multiply 73088 (»16X 4X 1142 ; J 142 
feet beiop^ the distance jsound moves in a second,) by the time 
in seconds ; to this product add 1304164 (asthe square of 1142) 
and from the square root of the sum take 1142; divide the 
square of the remainder by 64, (=3=16 X4) and the quotient will 
be the depth of the well in feet; and if the depth be divided by 
1142) the quotient wil) be the time of jthe sound's ascent, which, 
taken from the whole time, ivill leave the timq of the s toners 
descent. 

1. Suppose a stone, dropped into a well, is heard to strike the 
bo ttom in 4 seconds, w hat is the depth of the well ? 

*^73088 X4+i^3l6f-1142=121.5a and 121.53 Xl21.53-^. 
64=23077 feet, Ans. Then 230.77-^11 42= 2 of a second, the 
sound^s ascent, and 4 — .2^^3.8 seconds, stone's di^ent. 

335. It is a principle in mechanics that the power is to the weight »9 
the velocity of the weight is to tite velocity of the power. ' 

336. To find what weight rnay be balanced Ify a given power. 

Rule. — As the distance between the body to be raised or 
balanced, and the fulcrum, or prop, is to the distaftce betwee/i 
the prop and the poirtt where the power is applied, sols the 
power to the weight which it will balance. 

1. If a man weighing 160 lb. rest on a lever 12 feet long, 
what weight will he balance on the other end, supposing the 
prop to be 1 foot from the weight ? 1:11:: 160 : 1760 lb. Ans. 

2. At what distance from s/ weight of 1440 lb. must a prop 
be placed, so that a pow^r of 160 lb. applied 9 feet from the 
prop may balance it ? 1440 : 160 : : 9 : 1 foot, Ans. 

3. In giving directions for making a chaise, the length of the 
shafts between the axletree and back band being settled at 9 
feet, a dispute arose whereabout on the shafts the centre of the 
body should be fixed ,vthe oha{se maker advised to place it 30 
inches before the axletree; others supposed that 20 inches 
would be a sufficient incumbrance for the horse. Now suppos- 
, ^ 18* ' 
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•ing two pMten^ere to weigh 3 cwL and the body of the chaise 
^ owU more, what will the horse, la both these cases, bear^ 
laore than hU haroest ? C 1 1 Of lb. in the first. 

' C ^^1 ^^' ^Q the secomi. 

937. Rule. — As the diaoieter of the axle is to the diameter 
of the wheel, so is the power Applied to the wheel to the weig^ht 
suspended on the axle. - ^ 

1. If the diameter of the axle be 6 inches, and that of the 
wheel be 48 inches, what weight applied to the wheel will bal- 
anoe 1268 lb. on the axle ? 48 r 6 r : 1268 : 158 lb. Ans. ^ 

2. If the diameter of the wheel be 50 inches, and that of the 
axle 5 inches, what weight on the axle will 2 lb. on the wheel 
balance ? 5 : 50 : : 2 : 20 lb. Ans. 

3. -If the diameter of the wheel be 60 inches, and that of the 
axle 6 incheS) what weight at the axle will balance 1 lb. on the 
wheel ? Ans. 10 lb. 



fSR^ttfit Sbcrrto. 



338. The power is to the weight which is to be raised, as the 
distance between two threada of the screw, is to the circum- 
fereoce of a circle described by the power applied at the eni^ 
of the lever. Tojind the circumference of the circle ; multiply 
twice the length of the leyer by 3.141Q ; then say, as the cir- 
ference is to the distance between the threads of the screw, so 
is the weight to be raised to. the power which will raise it. 

1. The threads of a screw are 1 inch asunder, the lev^r by 
which it is tamed, 30 inches lon^, and the weight to be raised, 
1 tonss2240 tbk what power must be applied to turn the screw ?' 

30x2«=60, and 60x3.1416=188.496 inches, the circ. 
Then 188.496 : I : : 2240 : 11.88 lb. Ans. 

2. If the lerer be 30 inches (the circumference of which ia 
188.496} the threads 1 inch asunder* and the power 11.88 lb. 
what weight will it raise f 

1 : 188.496 : : 11.88 : 2240 lb. nearly, Ans, 
a Let the weight be 2240 lb. the power 11.881b. and the 
lever 30 inches ; what is the distance between the threads ? 

Ans. 1 incl?, nearly. 
4. If the power be 11.88 lb. the weight 2240 lb. and the 
threads 1 indi .asunder, what is the length of the lever ? 

Ans. 30 inches nearlj.. 
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MISCELLANEOUS QUESTIONS. 



339. 1. What number taken from the square of 48 will leave 15 
times 54 ? Ans. 1440. 

2. What number added to the Slst part of 3813, will make 
the sum 200 ? Ans. 77. 

3. What will 14cirt. of beef cost, at 5 cents per pound * 

Ans. $78.40. 

4. How much in length that is 8f inches wide, wilt 
make a square foot? Ans. 17^ inches. 

5. What number is that to which if f of f be added, 
the sum will be 1 ? Ans. |f .. 

6. A father diFiding' his fortune among* his sons, gtife A 4 aa 
often as B 3, and C 5 as often aa B 6; what was the whole 
legpacj, supposing' A^s share $5000 ? Ans. $11875. 

7. A tradesman increased his estate annually by £100 mom 
than ^ part of it, and at the end of 4 years found that his estate 
amounted to £10342 3s. 9d. ; what had he at first ? Ans. £4000. 

8. A person being asked the time of day, said the time past 
noon is equal to ^ of the time tHl midnight ; what was the 
time ? Ans. 20 minutes past 5. 

9. The hour and minute hand of a clock are tog-ether at 12 
o'clock, when are they next together .^ Ans. Ih. 5JLm. 

10. A young hare starts 40 yards before a grey-hound, and 
is not perceived by him till she has been up 40 seconds; she 
scuds away at the rate of 10 miles an hour, and the dog oa 
Tiew makes after it at the rate of 18. In what time and dis- 
tance will the dog* overtake the hare ? 

Aos. 60^s. time» 530 yds» distance. 

1 1. What part of 3d. is ^ part of 2d. f Ans. J. 

12. A hare is 50 leaps before a g^rey hound, and takes 4 leapt 
to the grey hound^s 3; but 2 of the g^ey hound's leaps are as 
much as 3 of the hare's ; how maiiy leaps must the hound take 
to catch the hare ? If 3 : 1. : : 1 : ^ the hare's gain. 

2 : 1 : : 1 : j> the hound's gain* 
Then i^i^i, and f : 4. : : 5p : ^o =300, Ans. 

13. A post is i in the sand, | in ihe water, and 10 feet abore 
the water ; what is its length I Ans, 24 feet» 
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14. A man being asked how manj sheep he had, said, 
if he had as many more, half as many more, and 7^ sheep, 
he should have 20 ; h«w many had he ? Ans. 5. 

15. In an orchard ^ the trees bear apples, ^ pears, ^ 
plums, and 50 of them cherries; how many trees are 
there in all ? Ans. 600. 

16. A o^ 4o si piepe of ifork IlIoq^ ia ID 4a j8, fi can do it 
in 13, ia what time will both tog^ether do it? Ans. 5^f days. 

17. What is the difference between the iater;est of £350 at 
4 per cent, for B yean, and the disc^qnt of the same supi ^t th« 
same rate, and for the same time? Ans. £2T S-^» 

13. Sonnd moves at the rate of ] 148 feet in a second ; if the' 
time between the ligfhtaingf and thunder be 20 seconds, what is 
tbe distance of the explosion ? Ans. 4.324*mile8. 

19. If the earth's diameter be 7911 miles, and that of tbe 
moon be 2180, how many moons will be required to make one 
eaf th ? Ans. 47.7884- 

20. If a cubic foot of iron were drawn into a bar ^ of an inch 
square, what would be its length, supposing no waste of metal ? 

:^^^!iy=27S48in «2304ft. Ans. 

21. A lent B a solid stack of hay, measuring 20 feet every 
way ; sometime after^ B returned a quantity measuring every 
way 10 feet; what proportion of the hay is yet due? Ans. X. 

22. A general disposing his ^rmy into a square, finds he has 
284 soldiers oyer and above, ^ut increasing eaph sidje by one 
boldier, he wants 25 to fill up the squaie ; how o>any soldiers 
had he ? Ans. 24000. 

340. 23. Supposing a pole 75 feet high to stand on a horizon- 
tal plane, at what height must it be cut off, so as that the top 
of it may fall on a point 55 feet from the bottom, and the end 
where it was cut offj^est on the stump, or upright part ? 

RuLS.— From the square of tbe lci>gth 

of the pole, (i. e. the «un[i of the hypotbe- 75x75— 55^55-=71 -Jft. Ans. 

nuse and perpendicular) take the square mlZ^ — — - 

of the base; then divide the remainder 

by twice the length of the pole, and the quotient will be the hei^h^t at which 

it PrtUit be cut off. - ' 

24. Sqppbae a ship sail ftom Ut. 43® N. between N. and E. 
till her departure from xhe meridian be 45 leagties, and the 
sum of her distance and difieremce of latitude be 135 leagues ; 
what is the distance sailed, and the latitude come to ? 

135X 135— 45><1 45"Jea. m. 135—60=^751. dis. s'd. > 

. —=r=60=180«=3«» ©flat. 43^4 3°=4e^ come to. C 

J35><2 AnL 
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341. 35. Four meajioughta gri ads tone 60 inches in diame- 
ter; how much of its diameter must each grind off to har» 
an equal sliare of the stone, if one grind bis share first, and 
then another, till the stone is ground away, making no allow- 
aoce for the eye? ' 

Rule.— DiviJe the square of the diameter by the number of men. lu^i- 
tract the quotient from the square, aud extract the square root of (he re« 
mainder, which is the length of thediamoter after the first-share is laicea 
off; and by repeatio'g the latter part of the procesv, all the severaTtbares. 
may be found, 

60 x60~-4= :900, the subtrahend. 

^ 3600—900 = 51.964- and 60— 51.96^8.04, 1st share. 

.v/a700-^900»43.42+ and 51.96-42.42»«:9.54, l?d slmre. 

V1800— 900^ts30. and 42 42--30»12.42, 3d share. 

f^nd 30, 4th's share. 

26. Suppose one of those meteors called fireballs to more 
parallel to the earth's surface, and 50 miles abore it, at the 
rate of 20 miles per second ; in what time will it moi« round 
the earth ? 

The earth^ diameter being 7964 miles, the diameter of the 
orbit will be 7964+50:^=8064, and 8064x^1 416»25333.8624 
its circumference. Then 2S33a8624^20»126a693i2a.>==2i' 
6" 4r' 35"" 13'"" 55""" Ans. 

27. When first the mfirriage knot was tied betwixt iny wife and m«>. 
My age with hers did so agree as nineteen does with eight and three ; 
But after ten andiiftlf ten years we man and wife had been, 

Her age came op as near to mine as two times three to nine. 

What were our asges at marriage ?• Ana. 37 and 33. 

28. A body weighing 301b. is impelled by such a force a^ to 
■end it 20 rods in a second ; with what velocity would a body 
weigliing 121b. move, if it were impelled by the same force ? 

Ans. 50 rods. 

29. In a thunder storm I observed by my clock that it was, 
6 seconds between the lightning and thunder; at what dis- 
tance was the explosion ? Ans. 6852ft.=]^^ miles. 

30. There is a square pyramid, each side of whose base is 30 
inches, and whose perpendicular height is 120 inches, to be 
divided into three equal parts by sections parallel to its base ; 
what will be the perpendicular height of each part ? 

30x30x40=^6000, the solidity in inches. Now f of this is 
. 24000, and i is 12000. Therefore, as 36000 : 120x120x120 

5 24000 : 1152000 i ^ 

' '' \ 12000 : 576000 f Then, -/ 1152000=104.8. Also, 

V^576000«^3 2. Then 120-^104.8^152, length of the thick- 
est part, and 104.8-^83.2=b2].6, length of the middle part; 
coDiequeotly, 83.2 is the length of the top pax t.. 
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BOOK-KEEPING. 



346,JS47« 



Jan. -1. 



18S5. |PXTB&FHIDLK,Dr. 
To 3 cord* of wood. 

at f\ 50 
8 |To Sf bush, of rye, at 

50 cents 
To 3 bvsh. of wheat, 

at $125 
To5corda of wood. 

at $1 50 
To 7 butfh. of oatt, 

at25cu. 
To cash to balance 



Feb.S 
14 
19 
24 



$ 

4 

2 
3 

7 
1 



cti.| 
50 
75 
75 
50 
75 



1825. 
Jan. If 

6 

21 
Feb. 11 



13 
24 



2.i?l 



PSTBft PlNDXiS, Cr. 

By 121b. shingle-oaik 

at lOcts. 
By 251b. of sugar, at 

11 cCs. 
By 14 cwt. iron, at $6 
By 21b. young hyson 

tea at j^l 10 
By lOlb. of loaf iogary 

at 30 cts. 
By 6yds. black silk 
I at 90 cts. 



|23| 55 



^Icti- 



20 

75 
00 

20 



3 00 



15, 40 
123155 



34tt« Either ofthe foregoing methods may answer for farmers, and for 
mechanics generally, but to the retail merchant, and otheis whose busi* 
nets isextensiTe, an acquaintance with book •keeping by the day-book and 
leger, called biholb eutrt, or by the day-book, journal and leger,call- 
e«l DOVBLK XHTRT, is iodispensible. The latter is much the most per* 
foct system, and far bertfor wholesale dealers, but as it is more complicated 
and seldom used, we shall coufine our attention to the former, which it 
fenerally adopted by mei chants and others in this country. 

BOOK-KEEPING BY SINGLE ENTRY. 

Single Entry requires two principal books, the day book, or waste book, 
and the I^er, and one auxiliary book, the cash book. 

1. THE DAT BOOK. 

347« This book is ruled with two columns on the right hand for dollars and 
cenu. one column on the left, forinaerting the folio or page ofthe leger to 
which the account is transferred, and a top line over which is written the 
month, date and year. The articles are separated from each other by a 
•line drawn across the page, and the. transactions of one day from those of 
another by a double line, in the centre of which is the day ofthe month. 

This book commences with an account of all the property, debts, &c. of 
the person, and is followed by a distinct record of all the transactions in 
trade in the order of time in which they occur, with every circumstancv 
necessary to render the transaction plain and inteHigibie.* 

In entering accounts in Uie day-book, the. following order should hiiohi- 
terred: 1. the date; 2. the name ofthe person, with the abbreTiatio^Pr. 
or Cr. at the right hand as he is debtor or creditor, by the transaction ; 
5, the article or articles with the price annexed, and the value carried out 
into the ruled columns, witb the amount placed directly under, when 
there is more than on* article charged ; and 4, the page lo which the aq- 
count is transferred in the leger. For the l>etter understanding ofthe 
4ay-bo«k, see the specimen annexed. 



* Ac the day book is the decisive bo9k of reference, in case of any fup» 
poacd mistake, or error, in the accounts in the leger. It is of the {greatest 
Importance that cvcryliai|i«ctiQii be noted in it with particular perspieuW 
yj and accnijacy. 
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2. THE LEGER. 



348* Each page oflhie leger !s ruled with a top Hne, 6n which is written the 
name of the person, and markj?d Dr. on the left hand for receiving the 
debited articles, and Cr. on the right for receiving tlje credited articles of 
the day-book. On tlie right hand of both Pr< anoCr. sides, are ruled tw^ 
columns for dollars and cents, and on their left, three columns, one for the 
page of the dav*book, one for the month, and one for the date. The leger 
has an index, in which the names of persons are arranged under their ini- 
tial letters, wjth the page iu the leger, where the account may be found. 

349. Rule for Po^iing'.— -Under the nam« of the person, enter the sev- 
eral transactions on the Dr. or Cr. side in the le^er, as the^ stand debited 
or credited rn the day book. When several things are included in tlie 
i^ame transaction, they are distinguished by th« term '^sundries." Some 
accountants enter in the I^ger.only the page of the dry-book and the 
amount of the transaction, without specifying the items, but the former is 
thought to be the most correct method. 

350. Baldneif^g^ »^eeaun(s.^Vfheti all the aiticles are correctly posted 
into the leger, each account is balanced by subtracting the less side from 
the greater, and enterin^^ the balance on the less $\de, by which both sides 
are made equal. Tbf e^icess of all the balances on the Dr. over those on 
the Cr. sides, being added to -the rash on hand and the talue of the goods 
unsold « the sum is the net. of the estate, which, compared with the stock 
at the ccmmenceinent of business, exhibits the merchant's gain. 

351. When the place- assfgned to any person's account is filled with 
items, the person's name most not be entered the second time, but may be 
transferred Jo another page in the following manner, viz. Add up the Dr. 
and Cr. columns/and against the sums write, Amovnt transferred to page 
-r-, here inserting the page where the new account is opened. Begin the 
new account by euterine on the Dr. side, To amount brought frcm page — -, 
iiisertitig the page of the old account, and op the Cr. side, By amount 
brought from page — , inserting the page of the old account, placingjhe 
fums in their proper columns. 

As several. day-books and legers may be necessary in the progress of 
businosf, they should b« distinguished by lettering them, as follows : day- 
book A^day-bopk B. Ac-r-L^er A. leger B,&c. and in posting accounts 
into the leger, there must beirreference to day-book A or ^, &c. as the 
account is found in on.e or another. 

^ S, pASH-fiOOK. 

352. In the casb-liook are recorded the daily receipt and payment of 
money. For 4h>s purpose it is ruled with separate columns, one for mon- 
ey received} and the other for money paid, in which should be recorded 
merely the date, tO or by whom paid, and the sum. The cash-book. is con- 
veoient, hut not absolutely necessary. Other auxiliary books are some- 
times used, and are important in some kinds of buFiDcss, but the accouut- 
and will readily forpa these for himself, as circumstances rfndcr them ficr 
pessary. 



19 



2M 



irOOK-KEEPIKG. 



952. 



1] Albany, Janq¥ 



V, 



%3. 

a5r 



DAV-BOOK. 
1823. II 



January 13 



12 



1 

2 



I5iVENTO 

Of ready money, goods 
and debts due 4o me, 
Timothy Siandish, mer- 
chant, Albany. 
Moneyonhand $823.00 
P. Pindar owes me 212.00 
JolmKelley, - -122.00 
Thomas Scott, - - 16.00 
16cwt. 8ug.a9.50 132.00 
95 quint, fisha 3.50 87.50 
3001b. coffee o$18. 44.00 

1456.50 



ct. 



3 
2 
3 



in 



ZeraCulemnii Dr. 

To 3 quint, finh a $4.24 



Joliii K el ley Cr. 

By ras h in acco unt, I 



DEBTS 
Owed by me, the said 

Timothy Sundi»h. 

To David Terry, 

as per account, f 12.00 

" John Strong, 146.00 

«' Felix Storri, 238.00 



;i96.U0 
Wet 



$ 



12 



ct. 

15 



50 



John Strong Dr. 
To cash in former acc't. 
24—^ 



1060 



50 



Samuel English pr. 
To 2 quint. fi«h, a $4.25 
** 20 Jbs. coffee a ,22 



12 



90 



I eier I'liular Cr. 

'By caxli on former acc't. 

SUvester Warren Dr. 

To 48 lbs. sugar • a ,12 

•* 7 lbs. coffee - o ,22 
10 



lis; 



ClwrlesGray Dr. 

To 81b8. sugar - • a ,12 
4 lbs. coffee a - • ,22 
3ibs. Hyson teaa$l,25 
February 2 



46 



75 



59 



Titus Cole Cr. 

Byl20 gal. Molasses a.2B' 
86 gal. wine a $1,31 
116 gal. N.E. Rum a, 42 



194 



Simon Pond Dr. 
To 5 gal. N.E. Rum a ,53 
3 



Samuel Adams Cr.* 

By 2 chests Hypon te% ♦ 

160 lbs. . . ff$l.dO 

4 rhest« Bohea tea, 

320 Jbs. . - a ,40 



30 



288 



Leti Muiiiton Dr. 

To .3 \\)f. Bohea tea a .62 
lib. Hy^ctfi tea o $1.25 
4lbp. crffee • - a ,22 
lOlbK. Kugar • - .a ,12 



Calvin] Owen Dr. 

To one gal. vr'ine a $1,75 
7 gal. molasses a ,42 



1 



Samuel Adams Dr. 
To cash on account. 



98 



265 



Samuel Englisli Cr. 
Bv 6. bush, wheat a .83 



126 



69 



75 



2 'J homas i^kMiit 
By cash to balance, 
8 



1 



Cr. 



■ J* 



22 



5|19 



1 



Levi Monson Dr. 

Ta4 qpint. fish a ;^4.00 
^tfos. sugar • a ,12 
5 gal. moiaspes a ,42 

JSy cash on arc't. $10,Mr 
8 buKh.corn • a ,48l 
10 hush, rye • a ,50 18 



16 



^ 



John Kfliey Cr. 

By cash on arc*t. to bal. 



72 



e4 



I 



* By single entry, goods bought are entered, either in an invoice book, 
kept for the ptirpose^or posted immediitely into the leger from the invoi- 
ce!*, or bills of parcels. Thi* method is not however adopted here : but 
the goods are credited the selfer. and af^;rM^a^i irnnifcrrcd to his account 
Sn the leger. 



kOeK-K£ 
DAY-BO 



31 


Fahruarv 10. 




March 1 




14 


3 


TulOgal. N.Eni,uu.5U 


S <-' 


i To j'ljlbi. coffee . .W 
aii^lbi-. lus^t . O.I4 

To 6i qaiiii'. nili A $4.i& 


« 

M 

31 




3 


J-hil.pUsrltr Df. 

Ta Itilb! coflee ■ •> ,11 

laiba. lugat - a. 12 

1 quint, filll a t4!i0 

TuJeXwine -.41J5 

David Terry ■ Dr. 
TacJMhiobll.rMC. ncci 


11 '; 

I3K 
__B5t 

3i. 


63 




3 Ran Burt Cr, 
Bycs.hinfullhjJ.Sl.irr 


I 






S Simon Pond Dr. 
To4quiDlal<ifiitia {4.25 


IT 






2 Charles Gray Cr, 

By hi buili. wheal <■ ,92 

CMsh 10 balance .5^ 


i 

J? 

47 
11 




1 


STCi»l>inrull, 
Felixaioir. Dr 
To catti aa rarmer acc't. 


59 


a 


r,.lHllb..su«r =.i'i 


as 


3 


David FrencH Dr. 
To 5 qainl. fi.h -$4.2S 


Tn5SJb..H.^leao$1.19 


B4. 




^ Noah Drew Cr, 
By Ihhd. W.I. Bum. 
63 pit. - • ■ a,T5 






Bj 10 butli. [;a . 0,54 
Ca>htol,i<lanceXI.52 

Sylvwut Watrt^ Dt. 

rolgaLwina a$l,73 
3gaLH.E.iuio 0.63 

By 10 buib. wheat 1 .92 


15. 




3 Calvin Owen Cr. 
1 Bv ™»i, ia full. 


93 




«,ca.bouaccoun. 








Jobn Siroug b(. 
Tocatbtobal. f^r. accl. 


2 Charlei Gray Dr. 
' ToIOe. W.I.rumal.35 


12 
13 

100 


JO- 




Tooig. W.I. runidI25 

3 P«lix SwriB Dr 
To cash in full - - - 




3 


Aaron Poller Dr. 

■ro241b(.H. lean Jl.ao 

Uqiiini-liUi ■ <i4.IO 

iJii,..coa« - ..20 




IS 




Bj 333 lUi. poik a .04j 


KM 






3 Philip Catlec Cr. 
BvanonleronJ.Tinke 


35 






■niu. Cole Dr. 
To cash in full. 


.0-1^ 


U 




Bycaihunaccaunl 


50 




SiinonPonil Dr. 
To 1 chd^il Uobea lea, 
BO,b.. - - - a.« 


35 « 
161 J. 


2 Simon Pond Cr. 
By3Ubu>h. rye a .52 

ll4T,UBh.onrn 0.48 


16 






S.imuel A<lau>i Dc. 
To casli in full. 






«,Uvi Munton Dr. 
Tangai. S.t.mniB.SO 


6 
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BOOK-KEEPING^. 



Mar#22. 



DAYBOOK. 



March 30. 



6 



P. 

3 

3 



3 By 



3 
3 

» 

2 



Jolm Dana 
cash ID full 



Cf. 



Charlei Lyman Cr. 
By cash ia full, on acc*i. 

David French Dr. 

To 1^ gal. wine a 1,75 
a. W. I. rum a ,94 

Jarcd Hill ' Cr. 

Bv cash in full on acct. 



^gal 



$ 



•27 



tf oah Drew Dr. 

To 2331 hi. pork - a ,05 
10 bush, wheat a ,98 

28 

Levi Mansun Dr. 

To 16lb?. coffee a ,22 
4** Hyson tea a 1,20 



5 

24 



21 



ct 
53 

45 
X5 

45 



P. 
3 

3 

2 

2 
1 



832 



David French Cr. 

By cash in full 

Augostos Young Dr. 
To 131bs. coffee - a, 22 

Cr. 

By 10} bush, wheat a ,94 
Cash to balance $5,29 

— IT- — -April 2 

Levi Muuspn Cr. 

By call} on account 



Slot. 
1395 



ChaTIes dray Cr* 

By cash oiT»cct. in full 

diiuon Pond"^^ Dr! 

To28gal. N.E..ruma,51 
264 gal. WJ. rum, a, 94 



2 

15 

10 
12 



38 



86 
24 

25 

50 

70 



1 

Dr. 



THE USiOl^U. 

SAMUEL KNGLTSH 



1 

Cr. 



1825 
Jan. 4 



To Sundries as per 
Day Book . 







1825 








Feb. 5 


2 


12 


90 


" 13 


3 



Jm 



pmmmt)Ak 



By ^))U2b. Wheat 

9^s V 



4 
7 

12 



98 

92 

90 



Tr. 



1825 
Jan. 3 



1 



Tq bah on old acct. 



212 



1825 I 
Jan. 4 1 
Feb.I2, 3 



Dn 



:r^ 



By Cash on acct. 
Cash in full 



112 

100 



f2l2l 



SYLVESTER W'AEUtEN 



Cr. 



1825 
Jbu. 7 
Feb. 14 



To Sundries 
Sundries 



7 

2 

10 



30 
3_4 

64 



1^25 
Feb: 14 



By Sundries 



t 



10164 



Dr. 



SAiVlUEL ADAMS 



Cr. 



1825 
Feb. 3 

" " 26 



To Cash on account 
Cash in full 



126 
161 

288 



11 1825 
75 IJan. 10 



00 



By Qjjndries 



1 



288 



Dr. 



=;==*= 



LEVI MUNSON 



Cr- 



1325 
Jan. 10 
Feb. 8 



To Sundries 

Sundries 
Amount transfer- 

led, page 2 



28 



1 1825 
Feb. 8 
[Mar. 10 



Wj 



091 



2 
4 



I 



By Sundries I 18 

Cash on account, 
Amount transferred 



page 2 



5 
23 



B4 



84 



BOOKrK££BIICfi; 



309 



3 

Df. 



CHARLES GRAY 



2 

Cr, 



1825 


to >« 


1 . 1 - 




1925 










Jan 24 


1 To Sundries 5 59 


Mar. 7 


4 


By Sundries 


5 


59 


M^rlt 


A^ lOgls, W.I.Runo 1^50 


April2 


6 


Cashlnrull 


12 50 




18 09 


1 






18 


09 



Dr, 



SIMON POND 



Cr. 



1825 
Feb. 12 

*• 26 
Mar. 5 
April 2 



To 5 gals. N.E. Rum 
LchfsstBoheaTea 
4 quimal&Fish 
Sundries 





11 


182». 1 




2 65lMar.l8i4 


M 


35 20 






17 


00 






38 


70 






1 93 


55 


- 





By Sundries 
Balance trans- 

- ferred 



16 70 



78 
93 



85 

5r> 



Dr. 



LEVI MUCJSON 
1825 



Ct. 



J&23 

Mar.1I 

'" 19 
* "28 



To arht. fiom p. 1 
3 Sundries 
41 12 gl8. N.E. Rum 
Sundries 



2809 

13128 

6 00 

__8l32 

55169 



April 2 



By amount brought 
from page 1 
Cash on account 
Hal. transferred 



23 84 

10i2.=T 



2^1 
55 



tiO 
69 



Ifr. 



1825 
Jan. 13 



ZERA COLEMAN 
'l8l5 



Cr, 



To 3 quintals Fish 



12 



75 



1 



Feb. 16 



p- , 

By 233 lb; Pork 
Bal. transferred 



10 
_2 

12 



48 

27 

75 



Dr. 



JOHN KfCLLEY 



Cr. 



< 1825 
Jan. 3 , 



1 



To bal. on old acct. 



122 



I 1825 
Jan. 13 
Feb. 8 



I 



By Cash on account 
Cash in full 



50| 

J7-2 

1 22 



Dr. 



TirUS COLE 



CV. 



1825 
Feb. 2013 



To Cash in full 



194 



98 



1825 
Feb. 2 



By Sundries 



194 



98 



Dr. 



JOHN STRONG 



Cr- 



Jan. 13 
Feb. 14 



2lTo Cash on acct. 
Cash in full 



46 
99 



146 



182^ 

75l!Jan. 3 
25[j 

00' 



By balance ou old 
account 



143 



ITr. 



CALVIN. QVV EN. 



Cr, 



1825 
Feb. 3 1 
Mar. 7 



To Sundries 

5j!b. 'Hyson Tea 



11 



69 
84 

53 



1825 
Mario 



1 



4lB^ Cash In full 



11 



53 



Dr, 



THOMAS SCOTT 



Cr, 



Jan. 3 lljfo bal. on old acct.l 16 

19» 



l| Feb. Sl^lBy 



Cash io full 



16 



310 



BOOK-KEEPING. 



3 
Dr. 



IiEGER. 

J) AN BUR7 



% 



3 

Cr. 



lri5 
Feb. 10 



3 



To Sondrirt 



Tim. 



4lBv Cash ID full 



X>r. 



PHILIP CA|(TKk 



Cr- 



1825 
Feb. 10 3 



To Sundries 



I (I 1823 4lBy order oil J. Tin- 
niesllMarlS I kerfor 



11 



65 



ft. 



JOHN DANA 



Cr' 



1825 1 1 1825 
Feb.ill3lTo 4 f^iils. Wiae 7 Mar.22 4 By Cash in full 


M 


Dr. DAVID TERRY 


Cr. 


1825 1825 
Jan. 3 1 To bal. oo old acct. 12 Feb. 12 2 By Cash fn full 


n 


hr. 


FELIX STORRS 


Cr. 



1825 
Feb. 12 
Mar. 14 



SlTo Cash on acnt, 
4| Cash in full 

1 



138 
100 



238 



00 
00 

eo 



1825 
Jac. 3 



By baU on old acct. 1238100 



J)r. 



DAVID FRENCH 



Cr. 



Feb. 14 
Mar.24 



To 2 quintals Fish 
Sundriea 



_5 
13 



50 
45 

95, 



1825 
Mar.30 



S 



By Cash in full 



13 



95 



Dr. 



AARON POTTER 



Cr. 



1825 

Feb. 



^1 L 
16l3|T( 



o Sundries 



49 



05 



1825 

Mar.l5 



4|By Cash on acct. 
Balance 

4 



25 50 
_23J55 

; 49|05 



I>r. CilAKLES LYJVlAN 


Cr. 


1825 
Mar. 7 


4 To 64 quintals Fish 


27 63 


1825 
Mar.22 


4 By Cash in full 


I 27163 


br. -■ 


Al 


JGUST 


US yoi 


[JNO 


Cr. 



1825 
Mar. 7 
.* 31 



To 112j lb. Sugar 
13 lb. Cofiee 



12 
2 
I 15 



38 

86 

24 



1825 
Mar. 31 



By Sundries 



It 



Dr. 



JAR ED HILL 



Cr. 



182% I 
Mar. lisiTo Sundries 



1825 
24l25|lMar. 26l4lBy Cash in full 



■I 



24125 



5! 



Dr. 



NOAH DREVV 



Cr. 



1815 

Mar.26|5 



I 



To Sundries 
Balaaco 



r 21 
47 



45 
80 

25! 



1825 
Mar. 8 



I 
slBylbkd.W.LRoflP 



47 



25 



BOOK'KBEPlIfO* 
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IITDEX I^O THB IiEGER. 



A 

Adamt i Samuel 

B 

Burt, Dan 

C 

Carter, Philip 
Cole, Titus 
CoIemaOrZera 

D 

D4oa, John 
Di'ew, Noati 

English, Samuel 

F 

^Francfa, David 



p. 

3 

3 
3 

a 

8 

3 

1 
3 



Gray. ChSrl^ • 2 

K . 

Bill, Jared 3 

K 

Kelley, Jukn 2 

Lymao, Charles 3 

Muoton, Levi 1,2 

' O 

Owen, Calvin 2 



Pindar, Peiac 1 

Poad, Siinoa % 

Potter, Aaron 3 

Scott, TUomaa t 

Storrt, Felix 3 

Strong, John 2 

T 

Terry, Daviil 8 

W 

Warren, Svlvetter 1 

Young, Auguftus 3 



Book-Keeping by Single Entry, showt cfearly the state of accounts uritH 
individuals dealing on credit, but does not exhibit the true state of hi* af- 
fnirs to the booli keeper himself. If therefore he wishes to know his pru- 
lits or loMes by his business, he must take an inventory of his stock ou 
hand, balances on book and ready money, and this inventory compared 
with that takea at the^ commencement of business, will show the gain or 
loss by trade. 

Inventory taken from the foregoing example ; April 3. 1825. 



Money on hand (468.54 

14841b. Coffee, aid 27,01 

13331 lb. Sugar, a 09^ 126,66 

1211 lb. H. Tea. a $1. 122.25 

233 lb. Bohea Tea, a .40 93.20 
fSX gal. W. I. Rum. a ,75 17.62 

58 gals. N.E. Rum, a .42 24,36 

87 gaU. Molasses, a ,28 24,36 

69 gals. Wine, a $1,31 90.3d 

Cairied up 994.39 



Produce on hand 
Due me as per Leger 

I owe as per Leger 

Net Estate, April 3, 1825 
Net Estate, Jan. 3, 1823 

Net gain in 3 months 



Brought up 994.39 



50. T.", 
124,27 

1169.41 
25.80 

1143.61 
10C0.50 

83.11 



2. BILLS OP PARCELS. 



Wo. r. ^ 

J\fonrovia\ Jan. 25, 1825. 
Mr. Oliver Duraitck, 
BougM of Mr, George Merchant 



•K 



8 yds. of Camblet at 51 
3yds, of Booking, at 316 
3yds. of Bomba«ett, at 213 
.^yd. of Plush, at 10i6 



Charged ia acoount. 



6.67 
1.75 
1.12 
0.55 

SI0.09 



No. IL 

Peru, Die. 29, 1824.. 
Mr. MASoir Prior, 
Bought of John Lurcher^ 
One pair of Oxen ^7.00 

FourCowff . ' . 49.50 

R«G«iTQd payinenr, $116.50 
Jonir LvRcoxR* 



212 OF NOtBb A5D BONDS. 

3. OP NOTES. 

Overdean, Sepl. 17, 1828.— For value received, l promise to 
pay to Olivet Bountiful^ or order, sixty-three dollars, fifty-four 
ceDts, oo demand, with interest aftifir three months, 

AiieiU Timqtky Testimony, William Trustf. 

JVo. //. , 

Billfori, Sept. 17 ilS7S.^lPor value received, I promise to 
jiay to O. R. or bearer, » i dollars — — cents, three 
months afler date. Peter Pencil. 

• I 

J^o, Jit,' By two persons. 

BiUforty Sept, 17, 1828.-^F6r valafe received, we jointly and 
severally promise to pay to C. D. or order, — dollars — — 
rents, on demand, with interest. ■ Alden Faithful. 

Attest, Constance MUy. James Fairfacs. 

4. OF BONDS. 

A bond loith a Condition from one to another. 

KNOW all men by these presents, that I, C. D. of &c. in 
tlie county of &c. am held and firmly bound to E. F. of &c. in 
two hundred dollars, to be paid to the said £. F. or his certain 
attorney, his executors, administrators, or assigns, to which 
payment, well and truly to be made, 1 bind myself, my heirs, 
my executors and administrators, firmly by these presents. 

Sealed with my seal. Dated the eleventh day of — : in 

the year of our Lord. one thousand eight hundred and twenty- 
two; 

The condikUm of this obligation is such, that if the abore 
bound C. D. his heirs, executors or administrators, do and shall 
well and truly pay, or cause to be paid unto the above named 
E. F. his executors, administrators or assigns, the full sum of 
two hundred dollars, with legal interest fiirihe same, on or be.- 
fore the eleventh day of —— next ensuing the date hereof: 
then this obligation to be void, or pthervrise to remain: in full 
force and virtue. . 

Sign^d^ ^c. - . ^ ' 

A Condition of a Counter Bohdj or Bond oflfidemnitAf^ where 
one man becomes bound for another* 

THficondition.of this obligation is such, that whereas the 
»bove named A. B. at the special instance and request, and for 
the only proper debt of the above bound C, D. together wi^b 



OF ORDERS. 2li 

the said C. D. is, and by one bond or obligation bearing* equal 
date with the obUgation aboye written, held and firmljr boun4 
unto £. F. of &c. in the penal turn of — -— — dollars, condi- 
tioned for the payment of the sum of &c. with legal interest 
for the same, on or before the — — day of next 

ensuing the date of the said in part recited obligation, as in 
and by the said in part recited bond, with the condition there- 
under written, may more fuUy appear : If^ therefore, the said 
C. D. his heirs, executors or administrators, do and shall well and 
truly pay or cause to be paid unto the said E. F. his ex- 
ecutors, administrators, or assigns, the said sum of &c. with 
legal interest of the same, on the said ' day of &c. next 

ensuing the date of the said in part recited obligation, accord- 
ing to the true intent and meaning, and in full discharge and 
satisfiiction of the said in part recited bond or obligation :*theD 
&c. otherwise &c. 



5. Of RECEIPTS. 

Silgrieyesy Sepl, 19, 1824. .Received of Mr. Durance Adley, 
ten dollars in fall of aU accounts. Oryaud Constance. 

Sitgrieve^ Sept. 19, 1.824. Received of Mr. Orvand Con" 
^mce, five dollaris in full of all accounts. Dubancs Adlkit. 

JSTq. IIL RwiptjQT m.^ndou^mtni on a note, 

Sitgrie'oes^ SepL 19, i8<H\ Beceired of Mr. Simpson Eastly, 
(by the hand of Titus Trusty) sixteen dollars twenty- five cenls, 
which is endq^rsed on his note of June 3, 1820« 

Peter CRssi^FUf <, 

^0, IV» Jj Receipt for money received on account. 

Silgrieves, Sep*. 19, 1824. Received of Mr. Orand Landike, 
fifty dollars on account. Eldro Slacklky. 

^o.'V, Receipt for interest due on a bond. 

Received tftis day of — of Mr. A. B. the sura of 

five pounds in full of one year's imprest of 100 pounds due to 
me on the — -^ — day of last, on bond from the said 

A. B. I say received^ «•. . . , . By me, C. D. 



6. OF ORDERS. 

^o.L 

Mr, Stephen BMr^cM,— Sir, 

For Falae received, pay lo A. B. ten dollars, and place the 
same to my account. Samuel SKirfWER. 

Arckdale, Sept. 9, 1825. ♦ - 



214 ^ OF DEEDS. 

Sir, Boston, Sept. 9, 182i. 

For value received, pay G. R. eighty -six cents, and this with 
your receipt shall be your dischargee from me. 

To J^r, JamtM Robottonu Nicholas Reubens. 



7. OF DEEDS. 

wVo. /. A JFarrarUee Deed. 

Know all men bt these presents, That I, Peter Careful, 
of Bridg^ewater, io the County of Windsor and State of Vermont, 
gentleman, for and in consideration of one hundred and fifty 
dollars, and forty-five cents, paid to me by Samuel Pendleton, of 
Woodstock, in the County of Windsor, and State of Vermont, 
yeoman, the receipt whereof I do hereby acjsnowledg-e, du 
hereby give, grant, sell and convey to the said Samuel Pendle- 
ton, his heirs and assigns, a certain tract and parcel of land, 
bounded as follows, viz. 

[Here iiueri the bounds, togethtr wih aU the prMleges and 
mppurienancti ikereunio belongingj] 

To have and to bold the same unto the said Samuel Pendle- 
ion, his heirs and assigns, to his and their use and behoof for«», 
«ver. And I do covenant with the said Samuel Pendleton, 
his heirs and assigns, that I am lawfully seized in fee of the 
premises, that they are free of all incumbrances, and that I 
will warrant and defend the same to the said Samuel Pendle- ' 
ton, his heirs and assigns forever, against the lawful claims an4 
demands of all perscms. 

In witness whereof, I hereunto set iny hand attd seal, thia 
I day of — ^— — > in the year of our Lord one thousand 

eight hundred and twenty. Peter. Caketul. ( ) 

Signed^ tioletl, and delivered ) 
ffi presence of \ 

L. R. F. G. 



•Yo. //. Quitclaim Bttd. 

Know all mew bt these presents, That I, A. B. of^ kc. iir 
consideration of the f um of -— dollars, to me paid by C. D. 
of, fee. the receipt whereof I do hereby acknowledge, havb 
remised, released, and forever quitclaimed, and do by these 
presents remit, release, and forever quitclaim unto the said 
C. D. hid heirs and assigns forever, [Here insert the premises.\ 
To have and to hold the same, together with all the privileges ' 
and appurtenances thereunto belonging, to him the said C. D.. 
his heirs and assigns forever. 

//I mtness,'9»* 



OF DEEDS. 215 

JVo. ///. Mortgagt Deed. 

KiRow ATX MEN BY THESE PRESENTS, That I SimpsoD Easlej, 
of ■ ■ in the county of in the State of Black- 

smith, in consideration of ■ dollars — ^ cents, paid by 

ElTin Fairface, of — in the county of in the State 

of ' Shoemaker, the receipt whereof I do hereby acknow- 
ledge, do hereby give, grant, sell and convey unto the said 
Elvin Fairface, his heirs and assigns, a certain tract and parcel 
of land, bounded as follows, viz. [Here insert the bouncU, together 
with all the privilegeg and appurtenances tfiereunto belonging.] 
To have and to hold the afore granted premises to the said 
Elvin Fairface, his heirs and assigns, to his and their use and 
behoof forever. And I do covenant with the said Elvin Fair- 
face, his heirs and assigns, that I am lawfully seized in fee of 
the afore granted premises :^ That they are free of all incum- 
brances : That I have good right to sell and convey the same 
to the said Elvin Fairface : And that I will warrant and defend 
the same premises to the said Elvin, his heirs and assigns for 
ever, against the lawful claims and demands of all persons. 
Provided nevertheless i That if 1 the said Simpson Easley, my 
heirs, executors, or adft^inistrators, shall well and truly pay to 
the said Elvin Fairface, his heirs, executors, administrators or 
assigns, the full and just sum of — — — dollars — - — cents, on or 
before the — day of .^— • which will be in the year of our 
Lord eighteen hundred and ' , with lawful interest for the 
same until paid, then this deed, as also a certain bond [or note 
ok the (use may he"] bearing even date with these presents, 
given by me to the said Fairface, conditioned topa3vthe same 
sum and interest at the time aforesaid, shall be void, otherwise 
to remain in full force and virtue. In witness whereof, I the 
said Simpson and Abigail my wife, in token that she relia- 
quishes all her right to dower or alimony in abd to the above 

described premises, hereunto set our hands and seals, this 

day of — in the year of our Lord one thousand eight hundred 
and twenty-live. 

Simpson Easlet, O 

Signed, sealed, and delivered ) Abigail Eablet. O 

in presence of \ 

L. N. V. X. 



8 OF AN INDENTURE. 

A common Indenture to bind an Apprentice. . 

THIS Indenture witnesseth, Tha( A. B. of, &c. hath put and 
l>Uced, and by these, presents doth put and bind out hit woifi 



916 OF ATf INDENTURE. 

w 
• ■ 

C. D. and he the said C. D. doth hereby |>ut, place and bind 
out himself, as an apprentice to R. F. to learn the art, trade, 
or mystery of — — The said C. D. after the manner of an 
apprentice, to dwell with and serve the said R. P. from the 
day of the date hereof, until the *— — day of -— — — Which will 
be in the year of our Lord one thousand eig^ht hundred and 
— -» at which time the said apprentice, if he should b6 liirihg', 
will be twenty -one years of age. During which term or time 
the said apprentice his said master well and faithfully shall 
Aerve; his secrets keep, and bis lawibl commands every whisre 
and at all times readily obey. He shall do no damage t6 his 
said master, nor wilfully suffer any to be doneby othe]iPB ; at^d 
if any to his knowledge be intended, be shall give his master 
seasonable notice thereof, ile shall not waste the gdode of 
his said master, nor lend them onlawfuily to any; at card^, 
dice, or any unlawful game he shall not play ; fornication he 
shall not commit, nor matrimony contract during the said terra; 
taverns, ale- houses, or places of gaming he shall not haunt or 
frequent i From the service of his said master he shall not 
absent himself; but in all things, and at tdl times, heahall 
cairry and behave himself as a good and faithful apprentice 
ought, during the whole time or term aforesaid; 

And the said B.. P. on his part, doth hereby promise, cove« 
naiit and agree to teach and instruct the said apprentice, oi» 
cause, him to be taught and instructed in the art, tJ?adevor 
calling of a — ;- iy the best way or means he can, and also 
teach and (nstruct the said aj^rentice, or caose him to be 
taught and instructed to read, write, and cipher as far as the 
Rule of Three, if the said apprentice be capable to leam^ and 
shall well and faithfully find and provide for 4hie -said ap(H*en- 
tice, good and sufficient meat, drink, cl/othing, lodgmgand other - 
necessaries £t and convenient for such an apprentice, du-ring 
the term aforesaid, and at the expiratioa iher«bof, Ahall give 
unto the said apprentice, two suits of wearing apparel, on^ 
suitable for the Lord's day, and the other for workings daya.' 

In testimony whereof, the said parties have hereunto inter- 
cfaangeably set their bands and seals/ this said i " ■ - ,■■ ;■ .-day of 
— — — in the year of our Loisd one ^thousand eightiiundre^ 
and 

Signed, sealed^ and delivered ) (Seal.) 

in presence of . * > (Seal.) 

(Seal.) 
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SECTION TI. 

PRACTICAL RULES AND TABLES. 

tFor most of the following important Tabtea, and other matters, the Author 
is in4ebted to the u-iem&hip of JoHir JoHV80V» Esq. of Burlington.] 

I. DRY MEASURE. -*- ^ 

353. *In March, 1797, the Legislature of the State of Ver- 
mont passed an act establishing the Winchester measure as 
the same is established in Great-Britain. 

By referring back to the English statutes we find a law 
was passed in 1697, during the reign of James II. in which it 
is enacted that '^ever^ round bushel with a plane and even 
f'bottom^ being made eighteen inches and a hall wide through- 
''out, and eight inches deep, shall be considered a legil 
(^Winchester bushel according to the standard in his majes- 
"ty's exchequer." 

354. A vessel thus made will contam 2150.42 cubic inches, 
or 1.344456 cubic feet, and bv dividing the inches in a cubic 
foot by the cubic inches in a bushel, it is found that a cubic 
foot is 0.80356 of a busihel;' and consequently the cuhicfitt 
{hat any Inn or garner containt, being multiphed by 0.80356, 
will produce the number of bushels which such bin or garner 
may hold, and as the decimals after 8 are of very small value, 
they in most cases may be omitted. 

On the 6th day of November, 1816) the Legislature of the 
State of Vermont enacted that "thirty-eight quarts of Ale or 
"Winchester measure, shall be considered as the measure of 
"a bushel qf chareoal, lime and ashes." Now considering 
t)ii8 to mean Ale measure, wiiich by an English statute of 
1689, is 282 cubic inches to the gallon, it very nearly agrees 
with 40 quarts of dry or Winchester measure, which is gen- 
erally considered to be a bushel of either of the above aiticlei^ 
IB most or all of the United States. 

355. The above act of 1816 was so altered in October, 1828, 
as to read 38 quarts Winchester measure, which is 2553.6 
cubic inches, and by division it will be found that one bushel 
of coal, lime or ashes, as now established in Vermont, is 
1.4777 cubic feet, and that one cubic foot is 0.67669 q£ a 

.bushel^ ,^^ , / . 



»— * -... 




S18 PRACTICAL RULES AND TABLES. 356,857. 

356. Bj general practice and by law in many of the states, 
; 10 ffallons or 40 quarts Wiiichester measore are considered a 
bowel of coal, lime or ashes, and this measure being 268.8 
cubic inches to the gallon, is 2688 cubie inches to the busbel*, 
which bein^ divided bj the inches in a cubic foot, give» 
1.55555 cubic feet to the bushel. And by ti'vidiiigtbe inches 
in a cubic foot by the cubic indies in a* bushel, a5 last stated, 
gives 0.642857, which is the proportion that a cubia foot bears 
to a bushel. 

EXAMPLES. 

1. The dimensions of a box, in which coal was drawn, were 
taken in feet and decimal parts, and were as fellows, to wit: 
length, 12.5; height, 3.4; width at top, 8.94; width at bot- 
tom, 2.7 ; — what number of bushels of corn will this box hold 
at Sh quarts, or 2150.42 cubic inches? what number of bushels 
at 38 quarts to the bushel, and what number of bushels at 40 
quarts to the bushel? 

3.94+2.7=6.64^2=3.32X3.4X12.5=141.1 cubic feet. 
Then 141.1X0.8=112.88 bushels of corn, a i) 

141.1X0.677=95.52 bushels of 38 quarts each, 
^ and 141.1X0.64=90.30 busbcls of 40 quarts each* , 

S57. Coal being frequently measured in a ten bushel box 
of 2.5 feet wide and 4 feet long, with handles attached to the 
sides to carry like a hand barrow, it may be proper to show 
how high such box should be to contain ten bushds, which is 
done as follows : — 2.5 feet the width X4 the length=j=10. cu- 
bic feet that the box wilL<M)ntain at 1 foot high . The bushel 
of 40 quarts=1.5555 cubic feet which X10=^15.555, the -cubic 
feet in 10 bushels. Then 15.555-J-10fc=xL5555or 1 foot 6| inch- 
es. For the bushel of 88 quarts, 14,777-M 0=1. 4777 for the 
height of the box, or 1 iGwit 6|. inches. ' 

2. Suppose a coal house to be 50 feet long, 40 fa^t wide, 
and 20 feet high, what quantity of coal will it hold of Ver- 
mont measure, and what <Sf 40 quarts to the bushel or. custom-^ 
ary measure ? 

50X40X20=40000 cubic feetXO. 67669^^.7 067 bushels Ver- 
mont measure. 
And 40000X642857=25714 bushels customary Bfieasure. 

3. I am. about buildbg a coal house 40 feet wide and 18 ; 
feet high, how long must it be to hold 30,000 bushels of coaly 
customary measure ? 40X18=720 for a divisor, and 30000 • 
bushelsX 1.55655=46666.66 for a dividend: .then 46666.6j5-t* 
720=64.81 feet, for the length of the coal house.. • . 
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4. I have a garner of wbcat which is 20 feet long, 8 feet 
wide and 6 feet high, how many bnshels are there? i 

AnB. 20X9X6X0.8=769 bushels. J 

5. How high must the above garner be to hold 1000 bush- 
els of wheat i* 

Ans. 20X8— 160 for a divisor, and 1000X1.2444=1244.4 
for a dividend. I'hen 1244.4-5-160=7.77 feet, for the height 
of the garner. ' 
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nr. 358. TABLE OF CYLINDRIC MEASURE. 



5 Area. 



Area. 






Ar«a. 



B 

S 
Q 



Area. 



I 



Area. 



G 



12|0.7864 
130.9218 
14i:0691 
15 1.2272 



US 



Area. 



1 



IC 



18 



1.8963 



171.5762 



1.76711 



119 
120 
'21 

|23 

124 



1.96591 
2.1817i 
2.4048 
2.6a93 
2.8847i 
3.1416! 
3.40«2 



126,3.6863 

'273.9753 

28*4.2760 

29 4.6869 



30 
131 
!32 



4,9087 
5.2414 
5.5851 



33 
34 



5.9395 
6.3050 
35^6.6818 

36 7.0686 

37 7.4667 

38 7.8758 



39 
40 
41 
42 
43 
44 



8.2957 
8.7179 
9.1684 
9.6211 
10.0647 
10.6592 



45 
46 
47 
48 
49 
60 



11.0447 
11.5410 
12.0462 
12.5664 
13.0954 
18.6354 



The column marked diameter is the diapieter in indies, and the ccJiimn 
marked area is the area of a section of the cylinder in feet aiul decimal 
parts. To illustrate the use of 4iis table, I will give a few examples, viz. 

1. How many cubic feot in a round stick of timber., 20 feet 
long, iand 18 inches diameter.^ 

L^ok fn the table ender the head of diameter, and against 
IS; in the column of areas is 1.7671, which multiplied into the 
length in feet, will give the number of cubic feet such stick 
coTiiains— that is, 1 .767 1 X30=S5.342 cubic fe6t. , 

2. How many cubic feet in a round log 24 inches diameter 
and 16 feet long? Ans. 8.1416X16=50.2656 cubic feet. 

3. Sujfpose the mean diameter of a cask to be 3 feet, and 
ils length 5 feet, how many cubic feet will it contain, and 
how many bushels of wheat will it hold.^ 

Ads; 7.06^6X5=35.843 cubic feet, whieh XO *i=*28,'2744 

bushels, 
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[ • 359. TABLE OF SQUARE TIMBER MEASURE. 
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o . 
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si 
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8 8' 


0.4444 
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1.0833 
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2.2222 


21 


21 


3.0625 


9 


0.5000 




14 


1.1660 


21 


2.a»3 




22 


3^2083 


10 


0.5555 




15 


1.2500 


17 


17 


20069 


231 


a3541 




11 


0.6111 




16 13:133 1 




18 


2.1250 




24 


3.5000 




12 


0.6666 


17 1.41661 




19 


22430 




25 3.6458 




13 


0.7222 


18 


1.5000 




20 


2.3611 




26 3.7916 


ul 


0.7777 


13 


13 


1.1736 




21 


2.4971 




27 


39375 


9 


9 


0.5625 




14 


1.2638 




22 


2.5972 


2222 


3.361 1 




10 


e.6250 




15 


1.3541 


18 


18 


2 2500 


23 


3.5138 




U 


0.6875 




16 


1.4444 




19 


2.3750 


. 


24 


3.6666 




12 


0.7500 




17 


1.5344 




20 


2.5000 




25 


3 8191 




13 


0.8125 




18 


1.6250 




21 


2.6250 




26 


S.9722 




14 


0.8750 


14 


14 


1.3611 




22 


2.7500 




27 


4.1250 




15 


0.9255 




15 


1.4583 




23 


2.8750 


23 


23 1 3.6736 


tu 


10 


0.6944 




16 


1.5555 


19 


19 


2 5069 




24 


3.8333 




11 


0.7638 




17 


1.6528 




20 


2.6388 




25 


3.9930 




12 


0.8333 




18 


1.7916 




21 


2.7708 




26 


4.1528 




13 


0.9028 




19 


1.8472 




22 


2.9028 




27 


4.3125 




14 


0.9722 


15 


15 


1.5625 




23 


3.0347 


24 


24 


4.0000 




15 


1.0416 




16 


1.6666 




24 


31414 




25 


4.1666 


f 


16 


l.lUl 




17 


1.7708 




25 


3.2986 




26 


4.3333 


11 


11 


a8403 




18 


1.8750 


20 


20 


2.7777 




27 


4.5000 




12 


0.9166 




10 


1.9791 




21 1 2.9166 


25 


25 


4.3403 




13 


0.9932 




20 


2.0833 




22 


3.0555 




26 


4.5138 




14 


1.0666 


IG 


16 


L7777 




23 


3.1944 




27 


4.6875 


115 


1.1458 




17 


K8888 




24 


3.3333 


26''20 


4.6944 


116 


1.2222 




18 


20000 




25 


3.4722 


27 1 4.8750 




117 


1.2966 




19 


21111 




26 


3.6111 


27 


27 


15.0025 



£XPLAKAT10N OF THE TABLE OF S<IUARE TIMBER MEASURE. 

The two first columns contain the size of the timber in inches, aoet the 
third column cbntaioa the area of a section of such stick in feet; bo that 
if you find the size of the stick in the two first columns, and multiply ita 
length in feet into the number in the third column, marked <'areai of sec- 
' tions," the product will be the cubie feet and decimal parts whidi such 
stick nf timoer contains* One example will be sufiicient: 

*" "What number of cubic feet in a stick of timber Id by 15 
inches, and 35 feet long.^ 

Ans. 1.875X56=46.875 cubic feet. 
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360. To determine how hig a itick you can htw Muan otcl 
of a round 2o^.f 317.)— Multiply the diameter by O.vOtl^ and 
tne product wiu be one side of the sqaare. 

^. EXAMPLE. 

How big will a log sqaare, that is 3.5 feet diameter? » 

I Ads. 0.707 1X3.5=:] .9635 feet for one side of the sqaare. 

' 361. To take off the comers of a square -§0 as io form on 
ociagon,{^6) — ^fultiply the side of the square by 0.3939, and 
the product will be tlie distance to measure (rom the corneri 
to form the octagon. Deduct twice the prodiiet from the 
side of the square^ and it will leave one siqe of the octagon 
reeuired. 

EXAMPLE. 

tower of 20 feet each 
way, on which it ia 
required to ereet an 
octagon. Th«i 

0.2922X2d=s5.84 = 
AE;?FB, andAB— 
AE4CT«EF«8.32 G 
for one side of the oc- 
tagon. If it ifl reqai- 
red to form a diagbnal 
eqvBOt within the tow- % 
er, 88 HVfi^ :^Then 
AC X 0.7071 » 14.- 
142=sHI, being one 
Fide of the inscribed 
diaj^nal sqqc^. Then 
to torm an octagon on 
this square, ULX' 
a.29aB»l4n sp 449^ 
and Lsk^PK-^LKar 

mpr^l^.SS, icirt>ne:Rl4e 
of the octagon foivaed 
OR Ae inscribed jquaxe. 
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363. Themott 
common pitch for 
roofs of bmms is to 
ris3 one third of 
the length of the 
beam, as KBs=| of 
AE=d. 

Roofs of one and 
a half story hoQses 
are usuaUy pitdi-' 
ed at about SO^, as 
KC, and two stojcy 
iiooses, or hi^er, 
the roof is asually 
raised one foarth 
ofthe length of the 
beam, as KD. 

Braces are gen- 
erally placed equi- 

<\istant each way from the corner, as FG, and- sometimes 
farther one wav than the other, as HI. 

To find the length of rafters when they rise one third of 
the length of the beam, multiply one half the length of the 
* beam or the base of the rafter by 1.30185; and to get the 
length of studs under the raflers, multiply so much of the 
base as is contained between the foot of the rafter and the 
foot of stud by 0.6666. Consequently the half length of the 
beam, 1^X1.2) (omitting the other figures) is 14.4 for the 
length from A to B; and if a stud is placed 9 feet from the 
foot of the rafter, its length will be 0.6666X9^6 feet. 

If the roof, is* raised 30 degrees to C, then lSXl.l&468=r= 
13.856 for the length of the ra^er; and the length of studs 
under the rafter will be obtained by multiplying as above by 
0:57735. 

If the roof rises one fourth of the length of the beam, then 
HXl.I18034=13.416 for the length of the rafter; and the 
length of the studs in this case will be half the distance from 
the foot of the rafter to the foot of the stud. 

For the len|;th of braces subtending a right ansle, and ex- 
tending equidistant each way, multiply the length of one of 
the sides containing the right angle by 1.4143; or if you hare 
the brace, and wish to know how far from the corners to 
BUike the mortices for it, multiply the length of the brace by 
0.7071. _ 
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The brace givrn it G feet each way from the corner; then 
CX1.4143=3.485 for Ihe leogtb oflhe brace FG. ; 

The brace HI, being 8 feet one way and 4 feet the other 
fcoin the corner, is nibject to the Hme proportion as the lut 
ease of raften, that is, 8X1.1_1»=^.944 feet for the Irngth of 
the brace HI. Bracea runninf; in an j direction, and inb- 
teuding a licht angle, can be found by the »quare root; and 
those and all other braces, let the angles be what Ihpy ma?, 
can be found by trigonometrjr, which it is not mv purpoae 
here to explain. ___ w-jwa .ji^h^ -' 



LOG MEASURE. 
363. LOG TABLE FOR THE STATE OF NEW-YOItK. 
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IfitheaUteof New-York, logpfor •awing are calculated 
by their nmnber ; a log ISi foet long and 33 inches dia- 
metery is considered one le^, and logs of all other' sixes and 
lengtluarc calculated according to their respeetire cubic 
quantities, in conformity to which the preceding table is con-. 
strueted. The left hand column is the diameter of the logs 
in inches, and the top line is the length of the logs in feet. 
ThenunQj>er at the angular point is the proportional cubic 
quantity. 

To use the foregoing fable, take the numbers therefrom 
agreeably to your oil! of logs, add them together, and you 
have the number of lo«i equal to standard, according to the 
custom of the state of mw-Fork. .«. 



In the state of Vermont, logs lor sawing are calculated ac- 
cording to the quantity of square edged inch boards which 
tliey will make oy being sawed. For this purpose many log 
tables haye been formed, varying from eacn other, none of: 
which that I have aeen are on true principles, because not 
prop<Mrtioned according to the cubic quantity of the respec- 
tive lo^ I hare with ^reat care formed the folbwing table, 
which IS proportioned to the cubic quantity of the logs, and 
to determine the quaiitity of boards which each log would 
inake, I drew various ciicles at fu}l size, and marked them 
out into boards and saw cuts; the mean result of which is, 
that for a log 13 feet long, multiply the square of the dia* 
meter in inches by 0.51, an4 it will give the quantity of 
boards such log will ma&e, if carefully sawed. The Uttle 
discrepai|icies in the table are occasioned by the omission of 
fiactions of 5 or under, and adding one when over 5. 

In the following table the figures on the top ^ow the 
length of the loes in feet, apd the left hand column is the 
diameter in inches. The number standing 9t the lingular 
point is' the quantity of boards such log will make. 
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